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KEEP YOUR EYE 
ON THE FUTURE 
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Spevity the NEW GUTH FUTURLITER 
it putts you tight years‘ahead f 


Back in a new functional dress, Guth Futurliter breaks through 
the time barrier of illumination planning. You meet today’s 


lighting requirements and anticipate tomorrow's needs, 
with Futurliter's ‘flexible footcandle package.” 


Install two rows now... add a third lamp later 
in the same fixture. Still later, you can 

add more Futurliters between units installed 
now ...or complete third and fourth rows! 


Whatever footcandle flexibility you want—Futurliter delivers 


IMPROVED LOUVERING AND DIFFUSING MEDIA AVAILABLE 
with famous GrateLite Louver Diffuser", cross baffles, 
giass bottoms, and others. 


Choice of 4’ and 8’ lengths available for 100% downlighting, or combination up-and- 


down lighting, for pendant or close-ceiling mountings. Write for complete data. 


TRUSTED NAME IN LIGHTING SINCE 1902 


THE EDWIN F. COMPANY - ST.LOUIS 3, MO. 


*U. S. Pat. No. 2,745,001 Con. Pot. 1957, No. 538,245 





...the new 


ADDS YEARS TO BALLAST LIFE 


the first major development 
in Ballast design since the 
introduction of the fluorescent lamp 


ADVAN-guvard, an integral part of the 
new Advance Ballast design, adds years 
to ballast life by preventing ballast 
operation at abnormal temperatures. 
ADVAN-guard protects against exces- 
sive voltage supply . . . internal ballast 
short circuiting . . . inadequate lamp 
maintenance . . . improper fixture ap- 
plication . . . and eliminates the need 
for individual fixture fusing. 


ADVAN-guard is pre-set to instantly 
and automatically “trip-out"’ when the 
ballast is operating at higher than rec- 
ommended temperatures. When heat de- 
creases to normal temperature ADVAN- 
guard resets automatically and the 
ballast resumes operation. If overheat- 
ing continues . . . ADVAN-guard pro- 
tection continues. ADVAN-guvard, by 
maintaining normal operating tempera- 
tures, increases the life of a fluorescent 
lamp ballast. 


For longer ballast life insist on Advance 
quality fluorescent lamp ballasts with 
ADVAN-guvard protection. 


incorporating a thermally 
actuated protective device 
that gives longer ballast life 


ADVAN-guard is listed by Underwriter's Laboratories, inc. 
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How HAPCO Aluminum Poles are paying off for the city of Olympia 


When the citizens of Olympia, Washington, 
authorized a street lighting modernization pro- 
gram, Aluminum standards were recommended 
as the best answer to the city’s particular needs. 
Located on Puget Sound, Olympia has a saline 
atmosphere, with a high sulfur content created 
by nearby timber products manufacturing op- 
erations. This presented a special corrosion 
problem which was reflected in upkeep costs of 
street lighting equipment. Previously, poles in 
this location required painting every two years. 
With HAPCO Aluminum Alloy Standards, no 
initial or maintenance painting will be needed. 

Installation too, brought additional benefits 
to the city. Light weight HAPCO poles were 
assembled and wired by two men at a central 
location. A three man crew using a light duty 
boom handled the erection. During the progress 
of the job, part of the electrical distribution 


system was changed from underground to 
overhead without any design alterations to the 
poles. 115-volt festoon outlets were added on 
the job without difficulty. And, the installers 
report that pole adaptations to accommodate 
traffic control equipment, highway markers 
and other special equipment were made without 
special tools by mechanics of average skill. 

Immediate and long range results like these 
have prompted cities all over America to spec- 
ify HAPCO Aluminum Standards and Brackets 
for all types of lighting jobs. HAPCO poles are 
lighter, last longer, and fabricated to install 
with ease. Get the full story by asking for a 
copy of catalog HAL 754. 


H U B BA y D ALUMINUM PRODUCTS COMPANY 


= Division of Hubbard and Company 
vA Pittsburgh 1, Pa. 


—— 
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New Curtis stiato-lux 
luminaire features curticell 


louver-diffuser and 
economical installation 


e installed 
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This Highly Efficient-Low Brightness Lighting 
for First National Stores Warrants “Food for Thought”’ 


If anyone knows how to obtain 
quality at sensible cost it's America’s 
mass merchandisers! Whether they 
are buying bread or bananas lean 
sirloins Or LIGHTING they look for 
value 


We at Litecontrol are quite 


proud of this installation in the 
| 


irst National Stores Executive Of- 
fice Building. The area shown is 
only one of the offices similarly il- 
luminated throughout the building 
with Litecontrol recessed fixtures. 
The General Office uses a surface 
fixture system. Some of the fixtures 
like those in the photo were 


mounted in L-shaped patterns. 


DESIGNERS 


6A 


ENGINEERS AND MANUFACTURERS OF FLUORESCENT LIGHTING EQUIPMENT 


The recessed hinged curved lens 
fixtures do a completely functional 
job of providing ample lighting 
without glare. If you have a lighting 
job for a supermarket or in a super- 
market* think of LITECONTROL for 
superb lighting with standard fix- 
tures always. 


*Also applies to libraries, schools, gymnasiums, 


churches, plants, hospitals 





INSTALLATION: 

First National Stores, inc., Executive Offices, 
Somerville, Mass 

AREA SHOWN: Engineering Office 

ENGINEERS AND ARCHITECTS 

Ganteaume & McMullen, Boston, Mass. 

ASSOCIATE ELECTRICAL ENGINEER 

Lionel G. Gale, Boston, Mass. 

ELECTRICAL CONTRACTOR 

Lord Electric Company, inc., Boston, Moss 
DISTRIBUTOR 

Groybeor Electric Company, inc., Boston, Moss. 
CEILING HEIGHT: 9° 6” 

FIXTURE SPACING: 4° on C, throughout 

FIXTURES: 

Litecontrol No. 9024RS 2-lamp troffers using 
Holophone No. 9033 and 9034 low brightness lenses. 
INTENSITY 

Designed for minimum of 50 foot-candies in 16 foot- 
square offices, with correspondingly higher intensities 
in larger offices os above. 


LITECONTROL dZ2t0%068 


KEEP UPKEEP DOWN 


LITECONTROL CORPORATION, 36 Pleasant Street, Watertown 72, Massachusetts 


DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 
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Many people within and outside the lighting industry have 
inquired about the progress of high frequency fluorescent light- 
ing. It is the purpose of this article to outline some of the 
important characteristics of the component parts as an aid to 
proper engineering appraisal of the system. 


Elements of 


High Frequency Fluorescent Lighting 


iL rHE Past few years, the operation of 
fluorescent lamps on frequencies higher than 60 
cycles has been widely discussed. Installations of 
high frequency lighting now in use include appli 
cations in plant growth 


areas, 


university field 
houses, office buildings and industrial areas. The 
success of these installations has served to further 
stimulate the interest of most branches of the light 


ing industry and their many consumers. 


History and Objectives 


High frequency lighting evolved through a long 
series of experiments on the lamps, ballast circuits, 
frequency converters and distribution systems 
Much of this effort was made at a time in the devel 
opment of fluorescent lamp circuits when it became 
evident that improvements in the size, weight and 
cost of ballasts would reach the point of diminish- 
ing returns on 60-cycle power. Frequency con- 
verters have been designed to supply power to fluo- 
rescent lamp loads at 360, 400 and 840 cycles. Al- 
though advantages in lamp operation can be shown 
for frequencies much higher, economics of con- 
verter design and corresponding distribution costs 
have dictated the upper frequency limit. 

The distribution of power at frequencies greater 
than 60 cycles is certainly not new although we 
seldom give thought to the reasons why the indus- 
try arrived at the presently accepted level. A brief 
research on the subject revealed the following: 

From 1886 to 1890, a common frequency for dis- 
tribution was 133 cycles. This resulted from early 
design alternators having eight poles and rotating 
at 2000 r.p.m. The main advantage appeared to be 


AUTHOR General Electric Company, Large Lamp Department, 
Advance Engineering, Nela Park, Cleveland, Ohio. 
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High Frequency Fluorescent Lighting 


By J. H. CAMPBELL 


Following are the questions most often asked 
about high frequency fluorescent lighting: 


e What are the objectives of research and 
development in the field of high frequency 
lighting? 

Are there any improvements in lamp oper- 
ation? 

Are special lamps required? 

Does higher frequency operation result in 
circuit and ballast improvements? 

What frequency is best for fluorescent 
lighting? 

How is 60-cycle changed to a higher fre- 
quency? 

What is the optimum voltage for distribu- 
tion? 

Split phase or all capacitor ballasts? 


smaller distribution transformers than would be 
possible at lower frequencies. At this period in the 
industry it was determined that a-c power could 
not be expanded economically with belt-driven 
generators. Since the prime movers of the time 
would not develop the speed required for direct 
drive, lower frequencies won early support and 25- 
eyele operation dominated the field until after the 
turn of the century. With the introduction of the 
turbogenerator, operation turned again to higher 
frequencies and by 1910, 60-cycle power, an ad- 
mitted compromise, was leading the field and later 
won general acceptance as the standard. 

Although it would not be feasible or economical 
to change the frequency for general power distri- 
bution, it can be changed to the advantage of the 
user at the load point. 


Campbell 





Now let us analyze some of the reasons for con- 
sidering high frequency power for fluorescent 
lighting. All electric discharge light sources re 
quire control equipme nt to supply the proper volt 
age and limit the current to specified ratings. Con 
siderable progress has been made in improved 60 
eyele ballast designs. Typical of the success of this 
development is the progress made in ballasts for 
the 96-inch T-12 slimline lamp. Teday’s series bal 


‘ 


last for two of these lamps weighs only 91% pounds . 
and consumes onlv 30 watts. A few vears ago. the Figure 1. Top diagram illustrates triangular voltage 
only ballast Ne weighed 21 pounds and con waveform produced by 360-cycle magnetic frequency 
. , multiplier. Square wave lamp current results when 
sumed 45 watts capacitor ballast is used. Lower diagram shows sine 
While improvements such as these were being wave of current and voltage supplied by rotary fre- 
developments showed a trend toward quency converters. Lamp current is a sine wave whether 
amp current and greater lumen output, capacitor or choke ballast is employed. 
reasing the unit weight, size and cost of 
ndividual 60-cycle ballasts. The continuing rent, while the presently available magnetic fre 
toward higher lighting levels and increased quency multiplier supplies a triangular voltage 
almost all applications points up the need wave and with a capacitor ballast, a square wave 
evaluation of the advantages of high of current. Fig. 1 illustrates two high frequency 
eration and an independent centrally ballast circuits now in use and the corresponding 
ower supply for fluorescent lamps voltage and current waveforms delivered to the 
arch and development work on this project lamp by the two types of converters to be discussed 
ed in 1941, but was interrupted during later 
then resumed in 1946' and has been Fig. 2 illustrates the increase in lamp efficiency 
irrently with 60-evele circuit devel for three types of fluorescent lamps as frequency 
ce is raised. Lamps were maintained at their 60-cyel 
rh frequency system development includes rated wattage level over the entire frequency 
following divisions of research, experimental range. Various lengths of standard lamps are used 
sien and test work to illustrate differences in efficiency with increase 
in length. The shorter lamps of the same diameter 
Lamp characteristics over a wide range have the greater over-all efficiency increase for any 
given frequency compared to 60 cycles because the 
Lamp ballast circuits losses at the electrodes are constant regardless of 
for fluorescent lamp 


loads 


S 
> 





Distribution of power 


Applications 


_ 6 


io 


The si ope ol this article does not pe rmit a com 


INCRE ASE 
> 


5 


prehensive account of each division of the research 
and development work. However, anyone inter 
ested in further details may obtain them by check 


ing the list of references 


Lamp Characteristics 


PERCENT EFFICIENCY 


Any standard fluorescent lamp may be operated 


+ fy 


a 








2 «@« 6860 2 4 680 2 4 660 
TENS + HUNDREDS + THOUSANDS 
Lamp characteristics and the choice of ballast cir FREQUENCY CPS 


| 
equencies higher than 60 cycles and, in most | 
20 


cases, with improved operating characteristics 


cuits depend to some extent on the current wave Figure 2. Per cent efficiency increase vs frequency for 
24-inch, 48-inch and 96-inch lamps of T12 diameter. 


form delivered to the lamp The two types of fre ‘ . 
osiatiiiadiatian ail i «: dnmenediis Lamps were held at their 60-cycle rated watts over entire 
cnververs BOW Im Use Ba' - oan frequency range. Points on the 360-cycle line show 
aracteristics, the rotary supplying a per cent increase in efficiency when lamps are operated 
f voltage prov ides a sin wave of cur on a square current wave, 
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length, and in the shorter lamps these losses repre- 
It is the 


reduction of electrode losses as frequency increases 


sent a larger percentage of lamp watts. 


which is largely responsible for the efficiency in- 
erease.* Lamps operating at 60 cycles will have 
cathode drops of 10 to 15 volts, anode drops of 3 to 
6 volts and electrode filament drops of 2 to 3 volts. 
If all of the end losses of a 40-watt lamp were elimi- 
nated, the increase in lamp efficiency would be 
approximately 20 per cent. 

The vertical line with additional points illus- 
trates the greater increase in lamp efficiency at 360 
cycles when lamps are supplied with a square cur- 
rent waveform. This is the rated frequency of 
presently available magnetic frequency multipliers 
Other points on the three curves are efficiency 
figures representing the average of lamps ballasted 
by means of a series inductance and a series capaci- 
tor with a sine wave of voltage and current sup- 
plied by rotary frequency converters. 

While the increase in lamp efficiency with fre- 
quency is significant, this advantage must be com- 
bined with several others to justify frequency con- 
version. It had been found in comparative tests on 
sine wave operation that lamps operated at 400 
eycles can be loaded to greater wattage without 
sacrifice of lamp life, thus making practical the 
increased light output of luminaires. Results of 
field tests seem to bear out this observation, but 
many more time consuming tests such as those now 
in progress must be made before official life ratings 
‘an be attached to lamps of various sizes operating 
at higher loadings with various circuits and wave 
forms. 

The chart of Fig. 3 shows the lumen increase in 
ercentage of the maximum 60-cycle rating when 
96-inch T-12 and 48-inch T-12 lamps are operated 
it higher currents densities and greater wattage 
with 400- and 840-cycle sine wave and 360-cycle 

lare wave supplies 

If the same lamps are operated on 60 cycles at 

rrespondingly higher loading, the lumen output 
will also increase, but at a somewhat lesser amount 
due to lower lamp efficiency 

With respect to the design of luminaires, one of 

important advantages of high frequency opera 
tion is the increase in light output at higher load- 
ing made more attractive by reduced ballast size, 
weight and loss. For example, a 96-inch T-12 slim- 
line lamp operating at 425 ma on the smallest two- 
lamp 60-cycle ballast provides 1260 lumens per 
pound of ballast. The same lamps operated at 600 
ma on a two-lamp 400-cyecle ballast produce 3430 
lumens per pound of ballast 


Although the weight of the frequency changer 
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600ma. 87 WATTS 
600m.a. 94 WATTS 
600ma. 45 WATTS 
1000ma. 122WATTS 


PERCENT LUMENS 
600ma. 47 WATTS 


8 2 
400-840CYCLE SINE WAVE 
360CYCLE SQUARE WAVE 
400-840 CYCLE SINE WAVE 
360 CYCLE SQUARE WAVE 
360 CYCLE SQUARE WAVE 









































96" T-12 
RAPID START 


48” T-12 
SLIMLINE 


96” T-12 

SLIMLINE 

Figure 3. Light output of luminaires can be increased 
with lamps loaded to higher wattage at any frequency. 
However, increases in lumens above present maximum 
60-cycle rating shown in the chart can be accomplished 
at 360, 400 and 840 cycles with greatly reduced ballast 

size, weight and loss. 


need not be considered a luminaire design, it should 
be accounted for economically as a remoted section 
of the ballast. The overall system lumens per pound 
400-cvele 


then becomes 1430 with a rotary fre 


queney changer of 50 kw capacity 


Ballast Circuits 

Current limiting devices for fluorescent lamps 
inductive reactance, ca- 
Ballasts for the 


ean be listed as follows: 
pacitive reactance and resistance 
low frequencies of 60, 50, and 25 cycles generally 
consist of combinations of inductive and capacitive 
reactance in series relationship with the lamp load. 
Resistance in the form of a tungsten filament lamp 
or nichrome wire has been employed as a ballast 
for small lamps on d-e and for special applications 
on alternating current where weight or space limi 
tations are factors. The relatively high loss of 
resistance ballasting is the main deterrent to its 
general application. It has been established in pre- 


vious papers and articles that a series capacitor is 


not practical as a ballast for 60-cycle operation of 


present fluorescent lamps, because of the highly 
commutated and peaked lamp current waveform. 
However, at frequencies of 300 cycles and above, a 
reasonably good current waveform permits the use 
of this advantageous ballast.’ Capacitor ballasts 
provide a current limiting device of very light 
weight, low loss and small size. Inductive reactors 
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Figure 4. Ballast circuits for use with fluorescent lamps 


at power frequencies above 300 cycles. 


le coun 


ana le SS 


being somewhat dependent upon 


4] 


of iron and the flux density 


if the many circuits designed 
lamps at high 


Fig. 4. The s 


itor of 


to operate 


escent frequencies are shown 


schematically in ries inductance of 


4A and the 


used he« 


series capa $6 are commonly 


yf their simplicity, smal] size, and low 


‘ause 
applications to date, the starting 


the 


loss. In most 


is distributed directly from generator 


load, 


rmers at the 


voltage 


cessary to use 


unne 
The finished 


includes both elements making a split phase circuit 


making it 


ballast 


to the thus 


trans! ballast 


to operate 


two lamps at nearly unity power factor 


In some installations it is desirable to use capacitor 


ballasts exclusively with factor correction 


power 


obtained through a lumped inductance at the gen 


at each branch cireuit as economies dic 


cuits C and D show possible designs in 


which voltage to start is obtained by resonance to 


allow the distribution of a lower line voltage while 


still making it unnecessary to apply a step-up 


transformer. Cireuits E and F provide the in- 


erease in voltage by resonance, but are connected 
to preheat the electrodes during the starting period. 


eould 


A two-lamp split phase resonant circuit (G 
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be employed for lower voltage distribution such as 
120, 240 and 277 
For 


System 


volts 


economy in the distribution 


high 


have been designed to distribute 


over-all 


the 


best 


and ballast, frequency 


either 400 volts or 


svstems 
600 volts, the choice depending upon the starting 


voltage of the lamps to be used. Since 


wiring decreases with increased voltage, it appears 
advisable to use the maximum permissible voltage 
This 


voltage also permits starting of any length of slim- 


of 600 volts line to line (300 volts to ground 


line lamp, rapid start or power groove of T-12 or 
T-17 The 


series lead circuits for 96-inch T-12 


and two-in 
high 
rapid start and 96-inch power groove TG-17 lamps 


Figs. 4H and 4I In each of 


a small transformer is utilized to supply 


diameter two-in-series lag 


eurre nt 
are shown In these 
eireuits 
and 


load 


preheat voltage to the lamp electrodes. Lead 


lag circuits can be combined to provide a 
power factor of approximately 96 per cent 
The photograph of Fig. 5A shows the size com 
parison of a two-lamp 96-inch T-12, 60-cyele slim 
‘livers 74 
at 425 milliamperes per lamp with a two-lamp 96 
inch T-12, 400-cycle 


ing 90 watts at 600 milliamperes per lamp 


line ballast (background) which d: watts 
deliver 


shows a similar 60-cycle ballast with two capacitor 


ballast (foreground 


which the sam 
The latter 


a leading power factor of approximately 30 


ballasts (foreground perform 


function at 400 cycles combination has 
per 
cent and would require a lumped inductance in the 
branch cireuits or at the generator to increase load 


power factor to an economical level 


Ballasts 


Ballast types designed for frequencies of 360, 400 
and 840 cycles range in weight from one-third of a 
pound for a single 40-watt lamp to nine pounds for 
two power groove lamps. The range for equivalent 
60-cycle ballasts is 144 pounds to 26 pounds. 

The small, lighter weight high frequency ballasts 
provide the basis for the developing trend toward 
a centralized power system in which the bulk of the 
ballast weight and heat loss is removed from the 
fixture and placed in a central location such as a 


transformer vault or blower room 


Frequency 


The question as to what frequency is best for 


operation of fluorescent lamps may not be com- 


pletely resolved for some time. It has been shown 
by a series of comprehensive lamp* and circuit 
tests that lamps increase in efficiency as frequency 
is increased to a level of approximately 10,000 
the greatest reduction in ballast 


cycles. However, 
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Figure 5A. Size comparison: Background — 2-lamp 
96-inch T12 60-cycle 425 ma slimline ballast. In the 
foreground — 2-lamp 96-inch T12 400-cycle 600 ma 


slimline ballast. 


RESIS TANCE 


NE PAIR NUMSER © STRANDED COND 


S$ FREQUENCY 


+ 


——— 





a) one BAe lone 


FREQUEN 


Figure 6. Ratio a-c to d-c resistance vs frequency. 


size and weight takes place around 300 cycles at 
which point capacitor ballasts become practical. If 
%6-inch T-12 lamps are ballasted exclusively by 
means of capacitors at 400 cycles, ballast weight at 
the fixture is reduced by 92 per cent compared to 
the smallest 96-inch T-12 60-cycle ballast. At 3000 
eveles, the reduction in weight would be approxi- 
mately 96 per cent. Obviously, this gain at any 
frequency does not apply to the entire system be- 
cause of the converter and power factor correction 
elements. The choice of frequency therefore de- 
pends upon the over-all economies of the system, 
including converter, panel, switches, wiring and 
ballasts. It is the author’s opinion that the ques- 
tion of frequency distribution can best be resolved 
by the apparatus and component manufacturers of 
the electrical industry, perhaps through an indus- 
try committee sponsored by one of the technical 
societies. 

Branch circuit wiring at frequencies in the 
range of 400 to 1000 cycles will result in a derating 


over 60 cycles of only one per cent to six per cent 
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Figure 5B. Size comparison: Background — 2-lamp 
96-inch T12 60-cycle 425 ma slimline ballast. Fore- 
100-cycle 600 ma 


slimline capacitor ballasts. 


ground two single 96-inch T12 


where branch circuits do not carry over 20 amperes. 
Fig. 6 shows the ratio of a-c to d-c resistance for a 
pair of No. 10 stranded conductors in 34-inch con- 
duit in which frequency was varied over a range of 


60 to 10.000 evecles 


Converters 

At the present time there are two types of fre- 
queney converters designed to operate fluorescent 
lamps : 

1. Magnetic frequency multiplier (360 cycles). 

2. Rotating frequency converter (motor genera- 

tor sets, 400 cycles or higher). 

The magnetic frequency multiplier* has the ad- 
vantage of no moving parts and can be installed in 
the same way as a transformer. A control on the 
panel makes it possible to regulate the current to 


the lamp load for maximum flexibility. This power 


supply provides a triangular voltage wave and 


lamps operate on a square current waveform with 
individual capacitors as ballasts (Figs. 1 and 2). 
A number of special applications of this system 
have been made, but to date the unit is available 
in a 5-kw size only and a relatively high cost per 
kw has prevented its use in general lighting. 


Distribution of Power 


Rotary frequency converters®:° are comparative- 
ly low in cost and very little preventive mainte- 
nance is required to keep the equipment in opera- 
tion for many years. Generators of 25-, 50- and 
100-kw sizes have been designed to the require- 
ments of fluorescent lighting loads. The schematic 
diagram of Fig. 7A shows the generator connected 
to the ballast and lamp load. The connection of 


generator coils consists of a double delta winding 
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Figure 7B. 


with all three mid-taps brought out to a common tions in order to maintain the rotary’s present 


ground. With this arrangement, individual phases advantage of flexibility in branch circuit switching 


are connect ree single phase circuits. The 


al Electric Code permits 600 volts line to References 
line and 300 volts line to ground. Present General ch Frequency Operation of Fl 
. : ILLUMINATING ENGINEERING 
Electric 100-cycle power supplies are equipped with 

. 2 Fluorescent and Other Gaseou 

r tomat more ; . for " " a > 
= itic regulators for the field supply and th snd Adams, Murray Hill Books 
output of each pair of lines is rated at 575 volts 
= : Characteristics and App 
and 287 volts to ground The load in Fig 7A eon ghting by J. H. Campbeil 

. . LLUMINATING ENGINEERING 
sists of alternate inductive reactor and capacitor 


} 


a ‘ = Magnetic Frequency Mult 
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Applications of 


High Frequency Fluorescent Lighting 


Ri HAS been a great deal of interest 


in the operation of fluorescent lamps at higher fre 
quencies. Research conducted over the last several 
years has shown that lamps and ballasts will oper- 
ate more efficiently as the applied frequency in 
creases. In order to take advantage of the many 
benefits of high frequency lighting, applications 
had to wait on the development of frequency con- 
verters, ballasts and circuits. These components 
are now combined in a high frequency lighting 
system which may be used advantageously 
variety of applications. 

Considerable progress has been made toward a 
practical high frequency lighting system. The re- 
cent development of circuits and ballasts for high 
output rapid start and power-groove lamps was a 
major step to broaden the field for high frequency 
lighting. Now this system of operation can be ap 
plied to many areas previously considered imprac- 
tical and uneconomical 

Some of the advantages of high frequency can 
best be deseribed by reviewing some of the pioneer 
ing installations where high frequency lighting is 


already in operation 
Higher Footcandle Installations 


One of the problems in providing higher foot 
candle levels is to obtain the maximum amount of 
light while minimizing heat losses. Radiant energy 
from incandescent lamps becomes objectionable in 
With the 


more efficient fluorescent lamps, radiant heating 


lighting levels above 50 footeandles. 


from lamps and ballasts becomes a factor above 
200 footeandles. High frequency operation offers 
a means of providing higher footcandle levels with 
ballast heat losses considerably reduced. 

The reduction of heat from fluorescent lamp bal- 
lasts was the problem at the Plant Industry station 
of the U. 
ville, Maryland, where the first installation of high 


S. Department of Agriculture in Belts- 


AuTrnor: General Electric Co., Nela Park, Cleveland, Ohio 
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High Frequency Fluorescent Lighting 


By Q. D. DOBRAS 


frequency lighting was made. Plant physiologists 


at this laboratory are experimenting with plant 
growth using artificial light on a carefully planned 
exposure schedule. For this application it was 
necessary to supply high level fluorescent lighting 
evenly distributed over the plant growth area. To 


accomplish this, 96T8 slimline lamps were installed 


Figure 1. First installation of high frequency lighting, 
at the Plant Industry Station, Beltsville, Maryland. 


Figure 2. Remotely located ballasts were required for 
the Beltsville installation. 
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Figure 3. Note difference in ballast size 
for 60 eycles (right) and for 360 cycles. 


Figure 4. One section of the Beltsville 
room using 360-cps distribution. By 
using this system it was possible to 
locate the small capacitor ballasts di- 
rectly over each lamp; thus only two 
wires were needed to bring power to 


the lamps. 


Figure 5. Using a high frequency 

system, this electronic assembly plant 

is provided with 450 footcandles for 
precision seeing. 








Figure 6. An experimental high fre- 

quency installation now under study. 

Over 1000 footeandles are provided. 

Power is supplied from a generator 

rated at 400 cycles and 600 volts cen- 

ter tapped to ground. Savings in light- 
ing load run 12 per cent. 


High Frequency Fluorescent Lighting—Dobras ILLUMINATING ENGINEERING 





Figure 7. The first high mounting large-scale installation 
field house at Union College, Schenectady. 


on two-inch centers. In the first rooms, using 60 
cycles, it was necessary to locate the ballasts out 
limitations and to 


side the room because of space 


eliminate the long-wave infrared radiation result 


ing from ballast losses. Fig. 1 shows the plant 
growth area lighted in this manner. Fig. 2 shows 
the remotely located ballasts for this area. In o1 
der to bring power to the lamp load it was neces 
sary to use a cable containing one common and on 
room the cable con 


ballasts 


wire for each lamp. For one 
sisted of 89 conductors as shown in 
order to keep the size and weight of the 
reduced to a minimum, series capacitors were used 
The comparison of ballast size for 60 eveles and 
360 ey 


» 


cles is also shown in Fig. 3. 
By using 360 cycles it was possible to locate the 
small capacitor ballasts directly over each lamp 
thus only two wires were 
to the 


needed to bring power 


lamps. Fig. 4 shows a section of the room 


with 360-eps distribution 
Power was obtained from two 5-kw magnetic 


frequency multipliers located in a_ transformer 


vault. In addition to the advantages previously 
mentioned, a small output current control located 
on the multiplier is used to vary the light output 
from the lamps. The 360-cycle room had a range 

1600 to 2400 ft-c, where as the 60 cycle 
had a fixed level of 1600 ft-c. 


Since this first installation about 30 similar plant 


rooms 


growth areas in laboratories, high schools, and uni- 


versities across the country have installed 360- 
cycle lighting systems. It was the start of a new 
era in lighting not only for plant growth areas but 


for a variety of applications which could take ad- 
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Figure 8. Wiring line diagram for the 
Union College installation. 


{ 


vantage of the operating characteristics of high 
quency lighting 

High frequency may, of course, be used to pro 
vide higher footcandle levels for other applications. 
Many installations of 200-500 footcandles in office 
Light- 


justified but the 


and industrial areas are already in service 
ing levels much higher may be 
problems of visual comfort and excessive heat must 
first be solved 


The increased complexity of today’s 


industrial tasks and the increasing use of high 


speed automatic machinery indicates that such 


lighting levels will be much more common in the 


near future. The electronic assembly operation 


shown in Fig. 5 is performed under 450 footcandles 
The increased quality of workmanship, it was felt, 
entirely justified the cost of this lighting in a very 
short time 

kurther information on the technique and pos 
sible benefits of higher footecandle levels will be ob 
tained from an experimental high frequency in 
stallation now being studied at Nela Park. This 
area, shown in Fig. 6, is 15 ft x 24 ft and is lighted 
by 54 96PG17 Over 1000 foot- 


candles initially are 


power-groove lamps. 
prov ided The 
rated at 400 cycles and 600 


A saving of approxi 


power is SUp- 
plied from a generator 
volts center-tapped to ground 
mately 12 per cent in the lighting load was realized 
Due to 


by the use of high frequency distribution. 


the combination of well-designed aluminum reflec- 
tors and louvers and high frequency distribution 
the area is surprisingly comfortable both from the 
standpoint of brightness control and heat sensation. 
The data and experience derived from this installa- 


tion should prove of aid to future applications, 
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Ballasts 
A similar fixture for 60-cycle would 


Figure 9. Fourteen-lamp fixture prototype. 
weigh just 120 Ibs. 


weigh over 250 Ibs. 


High Mounting Installations 
Che first large installation using a 400 eps 
field house at 
York. This 


rotary 
was made in a new Union 


New 


eonverter 


College in Schenectady, installa 


tion in the Alumni Memorial Field House is shown 


in Fig. 7 


Since the ballasts for 400 eps are smaller and 


to lighter weight 


they lend themselves wel 


s with resultin onomies. Fixture designs 


need not be hampered by the necessity for a large 


y channel or other heavy ballast supporting 


Large multiple lamp fixtures such as 
al and economical 


100-cyele 


practh 
converters supply 
Each 


lamps operated 


}0-kw rotary 


» 35 large multiple 
14 96T12 slimline 


ballasted alt 


lamp fixtures 
e contains 


600 ma with 


Lamps are rnately 


s chokes and capacitors to obtain unity power 


or. Fig. 8 indicates the witing line diagram 


nower to alternate fixtures 


h converter supplies 


to permit uniform lighting with one or both gener- 


tors 1D operation 
Since special apparatus must be used to convert 


to the desired frequency, the distribution voltage 
was chosen to suit the lighting requirements rather 
than a compromise to suit both power and lighting 
A voltage of 600 volts is sufficient to start 96-inch 
instant start lamps without the need for step-up 
ballast. This 
voltage has a two-fold advantage: (1) Ballasts can 


1 


be smaller and cheaper, and (2) the distribution 


auto-transformers in each higher 


Hi ih Fy equency Fluore scent Lighting 


system requires fewer branch circuits and is less 
expensive than lower voltage 60-cycle systems. 
Present rotary converters for high frequency light- 
ing have three individual 600-volt phases with each 
center-tapped to ground to comply with the code 
requirement of a maximum of 300 volts to ground. 

A total of 14 branch circuits carries the current 
to the 35 fluorescent lamp fixtures. This compared 
to 84 circuits for the originally proposed mereury- 
filament system. 

The savings in weight was very important in this 
type of building construction. The fourteen lamp 
fixture prototype is shown in Fig. 9. This fixture 
prototype with ballasts weighs just 120 lbs. A sim- 
ilar fixture for 60 cycles would weigh over 250 lbs. 

At Union College high frequency made practical 
and possible a fluorescent lighting system which 
supplied more light, at lower brightness, at greater 
comfort and at lower overall cost than a mereury 
filament system commonly used for such areas. As 
a result of this installation other schools have re 
viewed the possibility of high frequency lighting 
in their field house construction and modernization 
programs. Installations are now under way in new 
field houses at University of New Mexico and at 
the Illinois State Teachers College 

A more recent installation of 400-cycle 
Hall in 


10 shows the Convention 


lighting 
New 
which 
Each 


each is 4 


Camden, 
Hall 


fixtures. 


was made at Convention 


Jersey. Fig 
is lighted by 35 large fluorescent 
fixture contains 16 96T12 slimline lamps; 


ft wide and 16 ft long. The lamps are operated at 


Figure 10. Recent 400-cycle installation at Convention 
Hall, Camden, N. J.; 70 footeandles maintained. 
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Figure 11. 400-cycle ballast at bottom has one-third the 


weight and half the watts loss of the 60-cycle. 


Figure 12. Power is provided by the 50-kw 400-cycle 


motor generator set shown here. 


600-ma which provides 6000 lumens per lamp and 
totals 96,000 lumens per fixture. Seventy footean- 
dles are maintained in the entire area. Ballasting 
is provided by a new two-lamp lead-lag 400-cycle 
100-cycle ballast to 


ballast. Fig. 11 compares the 


a conventional 60-cycle two-lamp series ballast 
These ballasts have one-third the weight and half 
the watts loss of the 60- vele ballast 

Power 1s provided by a 50-kw 400-cycle motor 
generator set shown in Fig. 12. The distribution 
voltage is 600 volts with 300 volts to ground 

The present lighting provides over twice the il 
lumination at a 15 per cent savings in total annual 
installed incandescent 


costs over the previously 


lighting system 
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High Fre quency Fluorescent Lighting 


Air Conditioned Offices 


Application of high frequency lighting to office 
areas presents a considerably different picture from 
those of large areas. Advantages of large multi 
lamp fixtures and long branch circuit runs cannot 


be so well utilized. However, an additional ad 


vantage is that of reduced heat losses at the fix 
ture. The use of all capacitor ballasts can reduc 
the watts on the ceiling by about one kilowatt per 
1000 square feet at a 100-ft-e lighting level. Split 
phase ballasts would have a reduction of about 750 
watts per 1000 square feet. This can mean consid 
erable saving in both initial and operating costs 
of air conditioning systems 

The first office building to use high frequen 
lighting was the Wakefield Company in Vermilion 
Ohio. In this modern air conditioned building the 
use of high frequency lighting distribution, in this 
case 840-cps, resulted in a saving of 25 per cent i 
air conditioning capacity. By varying th 
the capacitor ballasts the current rating 
lamps could be adjusted which in turn vari 
light output. By increasing the current rat 
lamps in small offices, a uniform lighting level is 


obtained while keeping the lamp spacing constant 


above the luminous plastic ceiling. Certainly many 


advantage of hig! re 


office buildings can take 
quency lighting in future applications 


Industrial Lighting 


in large industrial areas where hie 


quency lighting is expected to show its 
advantages. Areas such as the large aircraft han 
in Fig. 13, or the heavy shop and assembly ar 


Fig. 14, ean be 


reseent lighting at a lower cost than with a) 


lighted with high frequene) 
fluorescent system. Full advantage can be 
of the lower cost 600-volt distribution systen 
nomical multiple lamp fixtures and the large: 
efficient frequency converters 
Additional cost advantages are found in tl 
of the higher output lamps such as the 800-n 
rapid start and the l.da power-groove fluores 
lamps The ballasting of the high eurrent lan 
is especially advantageous at high frequency. For 
example, the ballasts to operate four 8-ft 
groove lamps at 60 cycles consume about 160 watts 
At 400 eveles the ballasting 


for four lamps will weigh approximately 12 lbs 


and weich over 50 lbs 


and consume less than 50 watts. The advantave to 
industry of using high current lamps is evident 
when we consider that a fixture with four 96-inch 
power-groove lamps will have a greater light out- 


put than ten 96-inch slimline lamps such as were 
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Figure 13 (above) and 14 (right). Areas such as this 


large aircraft hangar, and heavy shop may be lighted 
with high frequency fluorescent lighting at lower cost. 


used at Union College and Convention Hall. 
Technological advances have placed high fre- 
quency lighting into the present as well as into the 
future. One of the more important developments 
is the design of circuits and ballasts to operate the 
high current lamps. In all phases of lighting the 
trend is toward higher lighting levels with increas 
ing use of high wattage fluorescent lamps. Today 
the 96-inch power-groove lamp operates at 200 
watts. The future may find fluorescent lamps oper 


ating at even higher wattages. 


With the lamp wattage increasing, the problem 
of ballasting also increases. Ballasts must be larg- 
er, heavier and able to dissipate larger quantities 
of heat. At 360 cycles or more, ballast losses and 
weight are reduced. This in turn may simplify 
luminaire designs, and may make practical large 
multiple-lamp luminaires. 

With its present operational advantages, high 
frequency fluorescent lighting may well become an 
important consideration in future installations for 


industry, offices, schools and stores 
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New one-story industrial office building of 5000 square feet used as pilot installation for high frequency 
fluorescent lighting. 


Report on High Frequency Operation 


= is a report upon the engineering 


phases, the installation, and the operation for more 
than a year of an electrical lighting system employ- 
ing 840 cycles, 400 volts in a single-story office 
building completed in 1956 

The building is approximately 40 ft by 125 ft 
with an all-glass front. The rear wall and ends are 
of solid masonry. Electrical lighting is accom 
plished by 580 four-foot slimline lamps installed 
above four-foot acrylic plastic diffusers. In com- 
bination they constitute a luminous ceiling. The 
lighting load is 35-kw. The supporting grid carries 
sprinkler heads and perforated metal baffles which 
reduce noise and diffuse air. This modular grid 
receives the tops of office partitions. 


Local 60 Cycles Converted to 840 

About two years in advance, studies of frequen- 
cies up to 3000 were started. The decision was 
based upon the comparative economy of 840 cycles, 
as against higher frequencies, and the possibility 
of transmission difficulties if higher than 840. Eco- 
nomies entered also into the decision to use a motor 
generator 30-kva, M-G set as a converter. The 
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By R. H. HORNER 


static harmonic type would have been more expen- 
sive. The high maintenance cost of electronic types 
ruled them out in this case. The maintenance of 
rotating machinery includes some risk, but since 
the maintenance involves only the two bearings in 
the motor that drives the 400-volt generator, it 
becomes a routine check item familiar to all main- 
tenance electricians. The motor operates at 440 
volts 8-phase 60 cycles. It is of the permanent 
magnet type. Stator windings are fastened by a 
bell end. There is no voltage regulator or exciter. 
The over-all dimensions of the motor and the gen- 
erator are 18 inches by 18 inches by 30 inches high. 

The generator is designed toward creating a 
square current wave through the lamps. Actually 
some changes are needed to allow benefits of wave 
shape since, above 400 cycles, shape influences per 
formance of lamps more than a rise in the fre- 


quency, 


Distributing 


The three phases are carried on a single phase 
system. All phases are center tapped and grounded 
for maintaining 300 volts or less to ground. The 


feeder wires are No. 6, type tw. Since the influence 
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Executive suite with multi-function 
ceiling utilizing 840-cycle lighting, 
providing 100 footcandles on desk top. 





power tactor e generato ' » be output in certain areas by as much as one-third 


resulting higher line currents, the To maintain uniform lamp spacing and near- 


than usual. The switches iniform illumination in small and large offices and 

600-volt, two-pole toggle type, control other areas there was a proportional increase in 

ly as 90 lamps capacitance. Lighting levels in any specified area 

in the offices can be increased or lowered by re- 

Circuits placing the capacitors with others of the right 
Because fluorescent lamps have negative resist values 

ialities. the elements that limit the current There is a light-weight, low-cost capacitor for 

and capacitors in series with the each of the four-foot lamps. Had eight-foot lamps 

al in this installation. They sim been used, it would have been necessary to step up 

ting while reducing weight, noise the voltage from 400 to 600 volts for quick start- 

apacitors also allow flexibility in ing. The leading power factor of the lamp and 


the lamps, increasing the light capacitor is 0.20. Correction is accomplished by an 


Feneral office lighted by high frequency 
lighting to 100 ft-c levels. 
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Maintenance feature of multi-function ceiling is illus 
trated to show access to plenum for relamping. 


air core inductance across the line, with correction 
units mounted above the electrical channels and 
located to provide power factor correction ahead of 
the switch. Each power ftactor correction coil cor 
rects 24 lamps to unity. For optimum operation of 
the generator the over-all power factor leads about 


oO.40 


Lamp Efficiency under High Frequency 


In order to determine the efficiency of lamps 
under 840-cycle 400-volt operation, sixteen lamps 
and capacitors were hooked so that they could be 
powered by high-cycle and high voltage, or could 
be switched over to conventional ballasts and local 
60-cyele 118-voltage operation. Under the higher 
frequencies and voltage they showed a 13 per cent 
increase in efficiency, including the loss in the M-G 
set which is 84 per cent efficient 

The high frequency and the wave shape produce 
close approximation to complete ionization through- 
out the cycle. Since the introduction of the fluo- 
rescent lamp about 20 years ago lamp engineers 
have recognized that a frequency far above the 
conventional 60 eveles is necessary to maintain a 


constant ionization field. In this operation the high 


frequency and the wave shape combine to produce 


almost complete ionization throughout the cycle. 
Thus far, the tendency of the ionization field to 
cushion the shock of the reversing are appears to 
have lengthened cathode life. During about a year 
and a half of operation no lamps, capacitors, or 


switches have been replaced 
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Air Conditioning Costs Cut 


Though the ballast loss for an instant starting 
lamp is from 10 to 15 watts, the loss through the 
capacitors used in this installation is 1). watts. 
The same amount is lost in the power factor cor- 
rection coil. Theoretically, the use of capacitors 
instead of the usual ballasts would reduce the air 
conditioning load by two tons. Actually, a 20-ton 
unit has been satisfactory through an entire sum- 
consid- 


mer and winter instead of the 25-ton unit 


ered originally, 


Initial and Operating Costs 


When the plans of the office building were ready, 
electrical contractors were asked to submit two 
bids — one for installing a 118-volt 60-cycle sys- 
tem, the other at the higher voltage and frequency 
Ruling out the cost of the generator and the light- 
ing equipment, the difference of $1,840.00 was in 
favor of high frequency, which represented largely 
the saving in the simpler wiring 

Because of greater lamp efficiency it was possible 
to use two lamps at high frequency to maintain a 
lighting level as high (90 footeandles) as three 
lamps would have produced. This saving in lamps 
and wiring, added to the saving in costs of capaci 
tors compared with regular ballasts, and to the 
saving in air conditioning equipment, more than 
paid the cost of the power correction coils, and the 
high frequency generator 

As to operating costs, due to fewer lamps at 


higher efficiency and the greater flexibility, power 


440-volt, 3-phase, 60-cycle motor left drives a 30-kva, 400- 
volt, 840-cycle, 3-phase, 6-wire permanent magnet genera- 
tor, right. 
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Each phase is carried to a six-circuit fused distribution panel. 


Uncircled numbers show initial illumination at desk 


height. 
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Generator windings 


Center- tapped to ground (to conform to sec. 2/13 NEC) 


Wiring arrangement for 840-cycle distribution. 


Each phase operates as a single phase system. 
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Generator windings 


center tapped to ground. 


consumption is about 20 per cent lower than with 
a conventional system, and there are less lamps to 
replace when group relamping is needed 


ms reasonable to assume a reduction of 10 


15 


the size of 


It se: 


per cent to per cent in costs of such a system 


elsewhere if the operation lends itself to 


conditions 
that 


a higher frequency system and other 


are favorable. Because it has been shown 


electroluminescent panels rise in efficiency with an 
increase in frequency, it is likely that this type of 
lighting, when perfected, will be another reason for 


utilization of higher frequencies 
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Converter 


Meee: or the elements used in high fre 


quency hghting are familiar to illuminating engi 


neers. The lamps, sockets and fixtures are much 


the same as for 60-evele operation The one exe 


tion, and the welcome one, is the ballast 


proved possible to use a capacitor ballast, thereby 
substantially reducing the size and weight of 
unit, In turn making it possible to use a lighter 
weight luminaire and lighter fixture-supporting 
structures 

citor ballasts themselves are not un 

quite familiar to the electrician. Ca 
pacitors have been used for power factor correction 
in connection with other fluorescent lighting appli 
familiar to the illumi 


eations and are, therefore, 


nating engineer. The one element which is apt to 
be unfamiliar is the rotating type of frequency 
converter. It is this component which is deseribed. 

Much of the original work in high frequency 
fluorescent lighting systems had been done with 360 
and 400 cycles, because of the semi-standard char- 
acter of these frequencies for other applications 
It is well recognized that even higher frequencies, 
up to 2000 cycles and even higher, would have been 
desirable, but the lack of commercially produced 
equipment for these frequencies discouraged the 
use of them. Moreover, at the higher frequencies, 
transmission and other difficulties begin to be con 
spicuous, thereby further discouraging their appli 
cation 

In the converter described, a frequency of 840 
evcles was selected as an acceptable compromise 
The wisdom of this selection has been borne out by 


While the perform 


ance obtained with this frequency was significantly 


actual operating experience 


better than that obtained with 400 cycles, the addi 
tional loss in transmission of the high frequency 
power was minor as compared with 400 cycles 

It had been found also in previous work, that the 
addition of harmonics to the fundamental wave 
used in energizing a high frequency system could 
be used to simulate the effect of higher fundamen 
tal frequencies. Thus a lower frequency wave with 
harmonics gave results very closely approaching a 
sine wave of a much higher frequency. This is 
Georator Corporation, Manassas, Virginia 
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Equipment 


By SHELLEY KRASNOW 


This article describes a rotating type of 
frequency converter especially developed for 
high frequency fluorescent lighting. 


another way of saying that a specific non-sinusoidal 


wave was attained. Advantage was taken of this 
also, in the converter described 
A converter, to be practical for commercial high 
frequency lighting, must meet the following re 
quirements 
1. It should have a high conversion efficiency. 
2. It should be capable of continuous operation 
for long periods without attention 
It should be simple and involve no mainte- 
nance problems unfamiliar to the average 
building maintenance man or electrician. 
It should have no delicate regulator or other 
vulnerable auxiliaries. 
It should be insensitive to input line voltage 
variations 
It should have a long life 
It should, except for possible replacement of 
bearings, not require replacement of parts 
during its life. 
It should be self-protecting against overloads 
and short circuits 
It should have a wave form especially suit- 
able for high frequency fluorescent lighting. 
It should require very infrequent and very 
brief shutdowns for maintenance or inspee- 
tion. 
11. It should be capable of 24-hour-per-day duty 
over periods of years 
At the time that the requirement for a frequeney 
converter for this service developed, the permanent 
magnet generator, although new, was in an ad 
vanced state of development and sufficiently proved 
so that it could be produced for commercial usage. 
The decision was therefore made to construct a 30 
kva complete motor generator unit, employing the 
permanent magnet brushless generator as the gen- 
erating element. Because of the conditions of use 
of the converter, the elimination of brushes and 
their attendant maintenance was especially attrac- 


tive 
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Figure I. 
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Fig. 1 shows the external view of this converter 


Fig. 2 is a cross-section, giving the internal con 
struction of the converter 

Basically, the converter consists of a 60-cycle 
continuous duty induction motor, operating at 3600 
rpm. To the housing of this motor, at one end, is 
bolted the housing and stator of the 840-cycle 
generator. The latter has a rotor with 28 poles, 


‘ 


mounted upon the shaft of the motor. The rotor is 


a composite structure cast in aluminum, containing 


the steel and permanent magnet elements neces- 


sary to give the required magnetic field. The rotat 
ing structure has no windings and therefore does 
not require any brushes, slip-rings, commutator, 
exciter. ete. Because of this construction, the entire 
assemblage is scarcely longer than the motor with 
its shaft alone and has no bearings other than those 
required for the motor alone. In fact, the floor 
room taken by the complete converter was practi- 
eally that of the motor alone. The actual floor area 
was 22 by 30 inches. 

The rotor of the machine is shown in Fig. 3. This 
is seen to be a cast aluminum wheel mounted upon 
a steel hub. The rotation of this rotor at 3600 rpm 
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gives 840 cycles. The motor of the unit is 3-phase 
and provided to work from a standard 3-phase, 60- 
cycle voltage. The generator is also wound 3-phase, 
but each of the three phases is independent of the 
others, being completely insulated from them. The 
individual phase voltages are either 400 or 600, 
depending upon the voltage required for the sys 
tem. It is believed that most of the systems will 
utilize a 600-volt output in order to take advantage 
of 96-inch lamps. 

The center point of each phase is connected to a 
common ground, so that no terminal in the entire 
lighting system is more than 300 volts above 
ground. This brings the system into conformity 
with Underwriters’ requirements, which forbid a 
voltage higher than 300 above ground. The indi- 
vidual phases are each connected to their respective 
circuits. 

Because of the construction of the machine. each 
of the phases ean be loaded independently of the 
others without significant interaction. As will be 
described more fully later, the machine does not 
require a regulator. The absence of the regulator 
obviates one of the difficulties that might be en- 
countered with the usual type of machine, in which 
an attempt to maintain voltage for one phase would 
cause the voltage for the other phases to vary 
greatly, if they were loaded either more or less than 
the monitoring phase. The use of the three inde- 
pendent phases, rather than a single phase, enables 
a far greater amount of power to be taken from a 
given frame size of a generator of this type 
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The overall dimensions of the unit are 30 by 18 
by 22 inches, and the total weight, 515 pounds. 

As was stated earlier, the generated wave form 
delivered by the converter is important, if maxi- 
mum effectiveness is to be obtained. The wave form 
sought for in most ordinary generator applications 
iS a pure sine wave. This may be regarded, for 
certain high frequency fluorescent lighting circuits 
as adequate, but not ideal. In general, it may be 
stated that departure from a pure sine wave in 


the proper direction—jis desirable if ideal per- 
formance is to be attained 

The attainment of the ideal wave form is con- 
sidered as devolving upon the converter designer. 
The internal construction of the converter should 
be such that, in conjunction with the specified load, 
the desired wave form is attained without any 
external wave-modifying circuits 

In some of the circuits employed currently, the 
load is dominantly capacitive, due to the use of 
capacitor ballasting. For such circuits, the weight 
of opinion is that the wave form delivered by the 
eonverter should be triangular, which will in turn 
cause flow of a square wave of current through the 
capacitor and lamp combination 

The attainment of this (or any other wave form 
may be looked upon as the combination of harmonic 
frequencies of proper amplitude for each respec 
tive harmonic. The performance of the frequency 
converter for fluorescent lighting application will 
be dependent, in part, upon the degree to which 
this ideal is attained. 

The use of a rotating permanent magnet struc 
ture in the converter, in place of a wound field, 
vives a much higher conversion efficiency, since the 
field losses are completely eliminated The arma 
ture winding is also more efficient. This gives a 
higher overall conversion efficiency. By the same 


token, since inefficiency appears as heat, the tem- 


perature rise is moderate, so that elaborate cooling 


is not required. Under full load, the measured 
temperature rise was only 11 degrees, Centigrade 

The absence of brushes, exciter and regulator 
allows the machine to be operated for long periods 
without attention of any sort and to obviate the 
need for skilled maintenance. The only parts likely 
to require attention or maintenance are the bear 
ings, which ordinarily require lubrication at inter 
vals of about a year. In event of failure of the 
bearings, an occurence no more or less likely than 
with motors driving other types of generators, 
diagnosis and correction of trouble can be affected 
by average motor repair personnel. 

One of the important characteristics of the per- 


manent magnet type of generator is its good i 
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trinsic voltage stability. If the load were corrected 
to unity power factor, the voltage would remain 
within plus or minus 4 per cent of its stated value, 
for any condition of load within the rating of the 
machine. This variation of voltage decreases, if the 
power factor is leading. With a power factor of 
approximately .85 leading, the regulation is prac 
tically zero. This means that the machine will 
maintain the same terminal voltage. regardless of 
the kva load 

The capacitor ballasts, which are the preferred 
type because of their light weight and economical 
construction, in combination with the lamps, give 
a net power factor of .30. By the use of chokes 
or inductors for a group of lamps, the net power 
factor can be brought to a higher figure, leading 
When it has been adjusted to a value of about .85, 
the generator will then deliver practically constant 
voltage, whatever the load. It is again emphasized 
that this is accomplished without any regulating 
device. 

The correction to a net leading power factor 
actually results in improved economy. The chok 
or inductor required to correct to that power fac 
tor will be smaller than if it were attempted to 
bring the power factor to unity. In fact, if a slight 
voltage rise can be tolerated, the correction need 
not even be as good as .85 leading. It is also re 
marked here that it is not necessary to correct small 
groups of lamps, which may be switched on inde 
pendently of the others, since the total effect of 
these on the overall voltage of the system will be 
relatively small 

Another advantage of the rotating type of gen 
erator as detailed above, is its relative immunity to 
changes in input voltage. The speed of operation 
of the motor will depend chiefly upon the fre 
quency and this is usually very constant in most 
applications. The output voltage of the permanent 
magnet brushless generator, is dependent only upon 
the load and the driving speed. The latter depends 
with a properly 

It follows that 


practically only on the frequency, 
designed induction motor as drive 
if the machine is made insensitive to voltage chang 
due to varying load, by correction of power factor 
as noted above, and if the input frequency is sub- 
stantially constant, the input voltage to the driving 
motor will have very little effect on output. Thus, 
the. output voltage will remain stable to within 
better than plus or minus one per cent, even with 
input voltage changes as great as 15 per cent. 
Moreover, the throwing on or off of heavy loads on 
the input side, such as by the starting or stopping 
of large motors, will not produce any flicker in the 
lighting. This is a very important consideration 
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in installations where the circuit feeding the light 


ing converters must operate other intermittently 

ed 60-cycle heavy equipment. The inertia 

rotating parts of the motor generator serves 

nooth out these disturbances, so that they are 
imperceptible in the lamps themselves 

advantage of the motor generator type 

discussed is j elf-protecting featur 

ecidental short circuit, the 

ed, since it can stand 

indefinite period. This 


s it unnecessary to provide protective devices 
the generator itself, the only ones required 
to protect the line leading to the load. The 


short cireuit current is a maximum of about 


ur times normal full load current. If the line 


ened to stand such higher current, it will be 


‘ 


essary to provide protective devices, even for 


converter will thus prevent or minimiz 
damage in the event of failure of protective devices 
the 3-phase windings of the machine ar 


etrically independent of each other, they can 


be wound for different voltages. Thus, one phase 
may deliver a voltage of 400 suitable for a group 
of short lamps, while the other phase can be wound 
for 600 volts to supply a group of longer lamps 
By the same token, it is possible to tap the winding 
of a 600 volt machine, so that a number of 400-volt 
lamps can be operated from it. 

Successful use of the converter described in a 
commercial installation has prompted plans for its 
more extensive use in still larger installations. 

Work is currently in progress on modifications 
of lighting circuits and ballasting. Some of these 
modifications may require consequent modification 
in the rotating type of converter, chiefly in the 
specific wave form generated. There is no reason, 
on the basis of past experience, to anticipate diffi- 
culty in that direction in the rotating, permanent 
magnet type of converter 

Whatever specific form the permanent magnet 
converter may take, expectations are that it will 
offer for high frequency fluorescent lighting appli 
cations, the combination of durability, dependa 


bility and economy 


Industrial Area, Before and After 


At the Hyster Company plant in Peoria, 
Illinois, the high-bay 
background provides an interesting contrast 


installation in the 


with the lighting system it replaces. For 
both the high-bay area, background center, 
and the low-bay area to the left background, 
high levels are obtained from two-lamp 
eight-foot luminaires having a 20 per cent 
upward component, and using 480-volt bal- 
last. Light-colored surfaces have, of course, 
been provided for suitable brightness bal- 
ance. Another feature of the installation is 
a group replacement and maintenance pro- 
gram, on a 12-month basis, which is in- 
cluded in the three-year amortization of all 
costs. 

The installation was designed by Delwin 
Schneider, Service Sales Engineer for the 
Central Illinois Light Company, Peoria, and 
took second prize in the Central Illinois 
Chapter contest for My Most Interesting 
Lighting Job, 1957. 
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INSTALLATION IN RESIDENCE OF MR. & MRS. MATTHEW B. WEINSTEIN, MERION, PA. 


“Twinkling” Lighting for a Dining Room 


LIGHTING OBJECTIVE: To provide unique decoration lighting in a subtle manner for a formal 


dining room. 


GENERAL INFORMATION: This room measures 2214 by 18 feet. Ceiling height is 9 feet. The long 
exterior wall is plate glass from floor to ceiling, covered by a beige and white sheeer fabric (60 
; the wall opposite is a series of sliding glass doors opening onto an enclosed 


The 


per cent reflectanec 
patio. (The photograph above was taken from the patio through these sliding glass panels. 
end wall is panelled with natural-finish mahogany, wall between dining and living room (not 
shown in photo) is covered with a beige silk (45 per cent reflectance), ceiling is covered with 


white textured silk, and over the terrazzo floor is an oriental rug predominately rust and gold. 


INSTALLATION: Incandescent lamps were chosen as the sole light source in this room. General 
lighting reflected from the draperies along the outside wall is provided by four recessed angle- 
louvered Gotham units #575 each containing one 75-watt R30 flood lamp. In addition, two 250- 

watt Kliegl #2150 adjustable shutter pinpoint spots are recessed in the ceiling over the table and 


framed to illuminate just the table top. These units render the table the major focal point of the 
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“Twinkling” Lighting for a Dining Room (Continued) 
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OUTLET SYMBOLS 
GOTHAM LOUVERED RECESSED UNIT “575 wITH 
75-WATT R-30 FLOOD LAMP 


KLIEGL 250-WATT ADJUSTABLE SHUTTER PINPOINT 
spoT * 2150 


KLIEGL 250-WATT ADJUSTABLE SHUTTER PINPOINT 
SPOT * 215! 


CUSTOM MADE RECESSED PINPOINT UNIT WITH 
#5) G32 LAMP ON BLINKER 


room and cause the crystal and silver to sparkle and glow, casting interesting patterns on the 
ceiling. This effect would be too dramatic for comfort and unkind to the appearance of people 
seated around the table, were it not softened by the drapery and patio lighting. Table top illu- 
mination averages 10 footeandles. Another similar shuttered unit (Kliegl #2151) is recessed in 
the ceiling and adjusted so all its light falls on the life-size por-rait. 

The piece de résistance in this dining room, lightingwise, is a twinkling “starlight” system 
made up of ten custom-made (Klemm Reflector Company, Philadelphia) pinpoint fixtures as 
shown in Fig. 3. The 7.5-volt #51 G-3% lamps are operated at 6 volts on a blinker circuit com 
posed of a series of five contacts which turn on two lamps at a time for two seconds. One is 
pleasantly aware of the resulting twinkling effect, not startled by it; the family and guests find 
the slow tempo of changing light very relaxing 


All recessed units in this room are relamped from above 


Architect: Frederick Wise, Philadelphia. Lighting designed by Elizabeth A. Meehan, 
Philadelphia Electric Co. 


Lighting data submitted by Elizabeth A. Meehan as one solution to a lighting problem 
and to aid in the design of similar installations. 


Published by the Committee on Publications of the Illuminating Engineering Society, 
1860 Broadway, New York 23, N. Y. 




















Louvers open, daylight only. 





Louvers closed, lights on. 


lL. APPEARED, when the plans for the Maple 
Hill High School, Castleton-on-Hudson, N. Y., first 
reached my desk, that the gymnasium especially, 
offered all of the problems which in one form or 
another crop up in most schools being designed 
today. For one thing, it was designed for multipk 
occupancy ranging from physical education and 
inter-school sports competition, to school audito 
rium meeting room, and community theatre. Fur 
ther, the gymnasium could be made into two sep 


arate rooms, each with its own occupancy and 


activity, and of course, lighting requirements. To 
complete the circle, it was desirable to have room 
available for emergency classroom space. 
Lighting requirements in these circumstances 
varied: from the high levels needed for sports; 
comfortable levels and quality required for class 
room activity; on down to the reduced levels of 
Blackout 


requirements for daytime motion picture projection 


illumination suitable for auditoriums. 
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Plastic sky domes in this gymnasium have been adapted to serve also as 
recessed luminaires for a fluorescent lighting system. Unique arrange- 
ment of adjustable louver blades within the unit permits a choice of light- 
ing systems . . 
light only (louvers closed, lamps on) 


. daylight alone (louvers open, lights off) 


ml) ARTIFICIAL DAYLIGHT ins Schoo! Gymnasium 


Artificial Daylight in a School Gymnasium 


. . electric 
.. a combination of both. 
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High levels from combination. 


By HAROLD H. FRIEDMAN 


were also a must, although not necessarily a light 


ing design problem. 

In the solution of a problem such as this, many 
thoughts spend their time in a designer’s mind. 
The quality possible with large area fluorescent 
lighting—excellent for seeing and pleasing to the 
eye—but a hazard to a school board’s limited fund. 
The quantity available for a modest sum from high 
level high bay lighting—but with distribution un 
suitable for classroom use or the subdued illumina- 
tion desirable for a school and community meeting 
room. The more usual installations of past prac 
tice were not transferable in total to the Maple Hill 
gym. It was necessary to look for a new solution, 
perhaps based on the building structure itself. 

The room was 70 by 90 feet with a 24-foot ceil- 


ing spotted with twelve 88-inch by 106-inch sky 


This installation won First Prize in the 1956 competition for My 
Most Interesting Lighting Job, Eastern New York Section Author 


Consulting Engineer, Albany, N. Y 
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Detail of skydome unit. 


domes. It was decided that a 


using plasti 


approach to large area lighting units could 


ere at little cost to the electrical contract, 
mounting fluorescent lamps above the 

nt bottoms of the skylights. A reflecting 

ace other than the top clear surface of the 
Plexiglas was desirable, and as will be seen from 
the illustrations, this too was added at no particu 


We then did have the 


parameters necessary for lighting design, and our 


larly great increase In cost 


computations indicated we could obtain a 


el of 35 to 40 footcandles 

Detailed drawings from which this installation 
was made are shown above. A tot: ' Six two 
lamp 96-inch T12 fluorescent fixtures were thus 
developed, consisting of nothing more than spline 
back mounting the ballast and wiring and the end 
pieces for sockets. The units are installed one-foot 
three-inches on center, and switched alternately to 
provide half or full intensity of illumination in 
room. The 


accordance with the occupancy of th 


section view gives the crux of the design—clear 
Plexiglas top panel, pneumatic-operated 
assembly, and lamps mounted to provide approxi 
mately two-foot clearance above the translucent 
Plexiglas bottom panels 


nbly is no stranger to school construction and 


Ay fate ial Daylight ma Nehool Gumnasium 


louver 


Incidentally, the louver 


is quite commonly used in heating and ventilating 
work for modulated air flow control. The pneu 
matic operation of the louver assembly is also no 
oincidence. The mechanism is a relatively trouble 
free air operated motor which required no main 


mounted 


tenance to speak of and hence could be 


above the ceiling outside the dome. The air supply 
for this motor was easily found in the pneumatic 
temperature control system 

The louver blades and assembly were painted 
vloss white for high reflectance which gives good 
pass-through characteristics for daylighting, as 
well as excellent reflecting surfaces when in the 
closed position. It might be mentioned here, that 
with the louvers closed and the lights off, the black 
out available solved a neat architectural design 
problem, and without the use of the maze of pull 
curtains, cords and rollers so often required in 
similar circumstances. 

As ean also be noted. the bottom lights of the 
dome are in two sections for ease of maintenance 

The school building of which this gymnasium 
was a part was designed by W. Parker Dodge, 
Architect, of Rensselaer, New York, with whom it 
has been our good fortune to have worked many 


times past and sinee, 
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A Field Check on 
School Lighting Costs 


| HEORETICAL comparisons are often made 


between the costs of operating incandescent and 


fluorescent lighting systems in schoolrooms, but 
opportunities to make actual comparisons on com 
pletely comparable basis are not too common. In 
the fall of 1956 the Town of Danvers, Massachu 
setts, opened two new schools in which such a com 
parison became possibl 

Due to topography, the schools differ in the ar 
rangement of their administrative areas and in the 
two classrooms associated therewith, but each school 
has a similarly oriented wing containing eight 
classrooms, and these wings are identical except 
for the lighting 

The original lighting layout called for nine 300 
watt incandescent luminaires per classroom. This 
was insufficient to meet the American Standard 
Practice for School Lighting; but the architect’s 
engineer was reluctant to use larger than 300-watt 


Also there 


not shared by this author) that 


lamps on account of the heat given off 
was the feeling 
the extra daylight from clerestory windows would 
make a full-size electric installation unnecessary. 
Actually 
schools in the same part of New England needed 


a previously reported study showed that 


Test room at Riverside School, Danvers, Mass. 


JuLY 1957 


A Field Check on School Lighting Costs 


By WILLARD ALLPHIN 


full-size electrical installations even though extra 
daylight was provided,’ because of a significant 
number of dark days in winter 

When the matter was reconsidered, the lighting 
had already been installed at the Riverside School, 
so it was decided to use fluorescent in the class 
rooms at the Highlands School and compare the 
The fluores 


cent layout has one row of seven luminaires, one of 


results there with those at Riverside 


six and one of five, the different row lengths result 
ings from conflicts with exposed air ducts. The 
area of lower illumination due to the shorter rows 
occurs at the rear of the room, where it is not too 
important 

A sub-meter was installed at each school to meter 
the electricity used in the classroom wing. This 
included some power for small motors in unit heat 
ers and ventilators, but the small power load is 
identical in the two buildings. 

Footeandle readings in one room of each wing 
and kilowatt hour readings for each wing were 
taken at two-and-three-week intervals, at night, 


throughout the school year by a senior science stu- 


Test room at Highlands School, Danvers, Mass. 
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the Danvers high school 


I.E.S. Standard Interior Lighting Survey Pro- 


edure,” and a desk was selected which had the 


illumination as the room average. This desk, 


precisely, was used thereafter for the re- 

eadings. At the end of the year the rooms 
d again by the I.E.S. Standard Pro 

ake sure that the test desk still repre 

verage. Also the test meter was recali 
time to time 

erintendent of Schools had the princi 

the teachers at the beginning of the 


turning lights out when they 


about 
eded. Nothing was said about a test 
strong drive 
Both 


manner, and it 


wress, and no unusually 
reduce electricity consumption 
handled in the same 


to use only a normal degree of 


nossible to start the observations at 


nning of the school year, but readings wer 


er a period of 32 weeks. Since many 


ems clean the luminaires only in the 


summet! footeandle values can be projected to 


a 40-week period in order to estimate the mini 


t 


mums. The luminaires were not cleaned or r 


during the 32 weeks 


lamped 
installation started at 54 foot 


At this 


The fluorescent 
andles and declined to 46 in the 32 weeks 
would have been 44 after 40 weeks 
lescent installation started at 20 foot 
lined to 17 in 32 weeks At this 

it would have declined to 16 in 40 weeks 
It seems evident that for locations as clean as 
these, present maintenance factors used in lighting 

ealeulations are too conservative 

The connected load for the fluorescent installa 
n is 1800 watts per classroom, but would have 
2100 watts if the air ducts had permitted 
full rows of luminaires. The additional three 


A Fu ld Che k 


At the begin- 


the study each test room was measured by 


on School Lighting Coasts 


Incandescent Fluorescent 


luminaires would have raised the footcandle level a 
little as determined by the I.E.S. standard procs 
dure. The connected load for the incandescent sys 
tem is 2700 watts per classroom 

Prorating the projected final values of 44 and 16 
footeandles to 30 footeandles, the fluorescent light 
ing would have required a load of 1430 watts and 
the incandescent lighting a load of 5070 watts 

The eight classrooms having incandescent light 
ing used 17,400 kwh in 32 weeks, 


‘lassrooms having fluorescent lighting used 14,230 


while the eight 


kwh 
Prorating these consumptions to 40 weeks would 
give 21,700 kwh for the incandescent installation 


and 17.800 for the fluorescent, but these would 


greater! 


probably be too high on account of the 


availability of daylight in the fall and 


spring 


Making a suitable correction for this might bring 
: These is 


the figures down to 20,000 and 16,500 
turn, prorated to 30 footcandles after 40 weeks 


would become 37,600 kwh and 13,500 kwh 


Summary 

Results and projections are summarized in 
table and the basic data are contained in lines 1 
and 6. The estimates are of course open to debate, 
and the reader may prefer to make his own. For 
example, No. 10 may exaggerate the difference, 
because with a heavier incandescent load the in- 
stallation might have been operated less; and with 
a lighter fluorescent load, that installation micht 
have been operated more 

Thanks are extended to the Danvers School Com 
mittee for permission to make the test, to Superin 
tendent Clifford J. 


to Richard N. Finochio, the student who made th 


Good for his cooperation and 


readings. 
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Effect of Outer Jacket Fill Pressure 


And Arc Tube Pressure on 


Mercury Lamp Performance 


A HIGH PRESSURE mercury vapor lam] 


sts of two basic parts: the light producing 
or are tube, mounted in a supporting fram: 

id an outer Jacket to protect the are tube. Ther 
a space between the glass outer jacket and the 
tube. The type and pressure of the gas that fills 
his space has a direct bearing on the operation of 

Y 

ire tube itself contains the active mercury 

vhen the lamp is in operation and a partial 
um when the lamp is not in operation. The 


final operating pressure of the are tube partially 


determines the color and efficiency of the light 

The cleanliness or transparency of the are 
er itself determines the wavelengths of energy 
transmitted from the are stream and how 


that transmission will be 


Importance of the Outer Jacket 


inner element or are tube is the heart of th 
yressure mercury vapor lamp. This element 
actual light source. As long as it remains 


is the 
intact the vapor lamp will continue to 
operate 
mereury are tubes have 
on. The A-H1 type 
with rods of molybdenum sealed in glass for elec 


Most of 


have a quartz are tube with very thin molybdenum 


mereury 


the same basic con 
is made of hard glass 
‘ical connections. the lamps, however 
strips sealed in vyeor for electrical connections. 

It is important that the are tube be kept in an 


+ 


ert atmosphere. Any inactive gas could be used, 


nitrogen was chosen because of its inactiv 
nature at the operating temperature, cost, and its 
high ionization potential. An inert atmosphere is 
required to prevent oxidation of are tube support 
and molybdenum sealing and connecting ribbons 
If an oxide were allowed to build up on these leads 


it would creep along the lead into the glass to 
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metal seals. As the oxide progressed, it would cause 
a mismatch between the glass and the sealing meta! 
great enough to split the portion of the are tube 
continguous to the seal. For this reason the are 
tube would fail because the outer jacket was opened 
to the atmosphere. The time required for the are 
tube to split is determined by the rate at which the 
oxide builds up on the electrical lead-ins 

Of fundamental importance is the pressure to 
which the outer jacket is filled. Fill pressure affects 
several of the operating parameters of the lamp 
a) Run-up and restrike time, 


b) Are over voltage in the outer jacket 


Run-Up and Restrike Time 

In a perfect vacuum, the only way that heat may 
be transferred is by radiation. If gas is added, 
heat can also be transferred by convection, conduc 
tion, or both. If a hard vacuum were pumped in 
the outer jacket of a mercury lamp, the are tube 
would tend to lose heat only through radiation as it 


oh , 
| he he al 


generated by the are tube is required to evaporate 


warmed up to its operating temperature 


the metallic mercury in a cold lamp. The more 
rapidly it is evaporated the quicker the are tube 
comes up to pressure. Since nitrogen is necessary 
in the outer jacket for proper lamp operation, the 
amount of gas in the outer jacket has an influence 
on the run-up time. As the fill pressure is increased, 
more heat is taken from the are tube and a longer 
time is required to overcome the additional heat 
loss 

Fig. 1 is a plot of outer jacket fill presure vs per 
cent increase in warm-up time. This plot was made 
by taking a cross-section of the industry’s are tubes 
and reading the warm-up time when the fill pres 
sure in the outer jacket was varied from 20 microns 
to 1 atmosphere. Generally, the graph shows that 
for shortest warm-up time the outer jacket should 
be filled at a low pressure. 

A power interruption even for a time as short 
as '/go second may cause the lamp to extinguish 
There must always be a sufficient minimum voltage 
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Figure 1. Outer jacket pressure vrs per cent increase of 


warm-up time. 


and the ballasting network 


t he ar tube Q 
lamp in operation. A rule of thumb is 
tube voltage volts 


usually 137 plus 


oss the ballast are 


required to keep the 


extinguishing. Under controllable con 
voltage may be less than stated in th 

for short periods of time. In Fig. 2 
shown data collected from 75 lamps, equally 
vided from three different manufacturers, at vari 
ous stages of life. The solid lines represent extin 
guishing characteristics of a standard indoor ballast 
with 220 volts open circuit which has its primary 
voltage temporarily reduced to specific percentages 
of normal line voltage. The number of cycles in 
volved was recorded on an oscillograph. This was 
done by switching the input to various percentages 


i 
No data 


from 1 to 600 cycles 
recorded in excess of 600 evi les because the 


‘ 


of primary voltage 
were 


lamp had reached a stable state 


4 4 
J . ° 20 60 


~weece (OF crag VOLTAGE oRoPPtO 


Figure 2. Data on 75 lamps. 
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The dotted line extinguishing 


characteristics when an outdoor type ballast with 


represents the 


an Open circuit voltage of 300 volts is used. The 
important difference between the curves is the dif- 
ference in percentage decrease of primary voltage 
Although in 


both cases the knee of the curve occurs at approx! 


required to cause lamps to extinguish 
mately the same place, between 1 and 2 cycles, the 


primary voltage of the outdoor ballast may be 
dropped more than that of the indoor type ballast 
W hen the line voltage drops in excess of 30 per cent 


r 2 eyeles or more, all lamps operated on an 
indoor ballast would extinguish. A maximum and 
a minimum curve is given to take into consideration 
the variation of are tube construction and are tube 
voltage. The nominal are tube voltage for the E-H1 


is 137 volts with a standard allowable industry 
variation of £15 volts. 

When a mercury lamp’s power has been inter 
rupted and the are extinguishes, several minutes 
are required before the lamp will restrike. The 
mereury in the are tube that has vaporized must 
condense so that the pressure in the are tube will be 
Since the voltage 


lowered. required to strike is a 


function of are tube pressure, the lamp will restrike 


when sufficient mercury has condensed. The speed 
of mereury condensation is not appreciably affected 
by surroundings of the lamp because the fill gas has 
an insulating effect. The amount of fill gas was 
found to have little effect on the time required 
Fig. 


Standard lamps from three manu 


before restrike 3 is a plot of fill pressure vs 


restrike time 
facturers were filled at outer jacket pressures be- 
tween 20 microns and 1 atmosphere and burned for 
20 minutes. The power was interrupted and the 
time to restrike recorded. There is a slightly shorter 
time required for restrike as outer jacket fill pres- 
sure is increased, but not enough to require that 


mereury lamps have such high fill pressure 


Effect of Fill Pressure 
On Arc Over Voltage 


With indoor operation, the maximum ofen cir 
cuit voltage applied to a mercury lamp is 220 volts. 
In outdoor operation, the open circuit voltage may 
run as high as 300 to 350 volts. With series cir- 
cuits the open circuit voltages may be higher. It is 
important that the mercury lamp be able to with- 
stand all of the normal voltages that are applied to 
it plus any abnormal voltage up to and exceeding 
the rating of the normal lamp protection devices. 
The fill pressure in the outer jacket of a mercury 
lamp has a direct relationship to the voltage re- 
quired to cause an are between the lead wires and 


supporting frame. When the lamp is cold, there is 
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Figure 3. Restrike time vs fill pressure. 


little problem because the lowest impedance path 
within the outer jacket is between the electrodes 
However, if power has been interrupted or if there 
is some abnormal line condition, a high voltage 
applied to a hot lamp may cause an are between the 
Fig. 4 is 


a plot of are over voltage vs outer jacket fill pres- 


closest elements within the outer jacket. 


sure. In this plot are represented 


the outer jacket fill 


50 Sylvania 


lamps where pressure was 
varied in diserete steps between 20 microns and 
atmospheric pressure. In this test, lamps were 
burned for 20 minutes and the power was shut off. 
A voltage of 100 volts was immediately reapplied 
Lamp voltage was increased at the rate of 200 volts 
per second until the lamp arced over between the 
two closest points. A suitable transformer was 
selected so that as the hot lamp arced, the voltage 
dropped, thus preventing the tube from being de 
stroyed. It was necessary to preserve the lamp so 


it could be tested at another fill pressure 


ARC OVER VOLTAGE vs. OUTER JACKET 
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Figure 4. Are over voltage vs outer jacket fill pressure. 
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At a pressure of 20 microns with the lowest open 
cireuit voltage applied, 100 volts. there is a clow 
This 


Krom 


discharge between the frame and lead wires 


glow disappears as the pressure is increased 


this point on, the are over is a function of fill pres 
sure 
As the fill pressure is increased to about 350 mm 


the slope of th ‘urve begins to level off From this 


point on there is little decrease in the are over volt 


age as the fill pressure is further increased. From 
Fig. 1, fill pressure has a direct effect on warm-up 
time. At pressures greater than 350 mm warm-up 
time increases rapidly. Since the change in are 
over voltage is slight above 350 mm and the increase 
in warm-up time 


is appreciable, this value of 350 


mm has been chosen as the most suitable com 


promise between are over voltage magnitude and 
run-up time. In Fig. 4, the rms value and peak 
value of the sine wave are both plotted on the ordi- 
nate. The peak value is important because many of 
the waveforms applied to the mercury lamp are not 
sinusoidal. 

The physical location of the elements in the outer 
jacket can not be disregarded. It is important that 
the areas of highest potential difference be sepa 
rated as much as possible. In case there is a high 
voltage surge, the are over voltage is a function of 
outer jacket fill pressure, but is limited by the 


spacing between the closest elements 


Effect of Are Tube Pressure 


The operating pressure of the are tube has an 
effect on lamp operation. The principal effects of 
operating pressure are: 

a) Color, 
b Efficiency, 
e) Life. 

Mercury vapor sources do not produce a continu- 
ous spectrum of light at the lower pressures, but 
instead produce discrete bands of energy with the 
intensity being associated with are tube pressure. 
The lowest pressure normally used in a mercury 
vapor source is in the fluorescent lamp which by 
This 


energy in turn is converted to light by use of phos- 


itself generates mainly ultraviolet energy. 


phors. The fluorescent tube without its coating has 
only 2 per cent of its energy which is visible. The 
vapor pressure of mercury in the fluorescent lamp 
is about 10 microns and represents the most efficient 
pressure to produce radiant energy of 254 mp wave- 
length. The next area of useful energy production 
is 1 atmosphere and above. The curve in Fig. 5 
shows the theoretical amounts of energy that are 
generated at various are tube pressures. The lowest 
pressure mercury lamp in the high pressure class is 
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Figure 5. Luminous efficiency vs vapor pressure. 


the A-H1 with the hard glass are tube. This lamp 
has a normal operating pressure of 1.2 atmospheres. 
the adve tube. the 400 

H1 lam 


) atmosph« res 


nt of the quartz are 


p was made with an are tube pres 


Besides the 


100-watt quartz lamp, lamps wit! 
juartz are tubes have been developed with wattages 
between 100 and 1000 watts. Each one of these are 


tubes has its own operating pressure which is pri 


ent upon are tube diameter, and the 
en the els ( trodes 


olor pr Teal ed by the mereury 


at pressures greater than one atmos 


running 
ust be realized that there are four prin 
iated with the bare are tube: 405 


546 milli 


ipal lines asso 
millimicron, violet : 436 millimiecron. blue: 
en; 578 millimicron, yellow 


spectral radiometer it 


is possible 
nergy emitted by any given light source 
light intensity vs frequency show a differ 
the radiation intensity at varying are pres 
sensitn indication of the comparative 
emitted can be obtained by plotti g 
of vellow to blue light (578/436) v 


pressure. See Fig. 6. Starting with the flu 
lamp the yellow is much less than the blue 
nereasing pressure the proportion of vellow 
ses until it is maximum at the operating pres 


E-H1 ar 


low to blue 


tube. From this point on, th 
starts to decrease with iu 
due to the decreasing electron 
would appear then that, above 
y atmospheres, the ratio of ener vy 
vavelength decreases and the energy 
wavelength increases 
results ob 


lusions are borne out by 


Elenbaas.' He shows that as the are 
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Figure 6. Ratio of yellow to blue light vs are tube 
pressure. 


tube pressure increases, the energy at 


¢ 


wavelengths is attenuated while the magnitude of 
the shorter wavelengths is increased. He further 
points out that as are tube pressure increases thi 
lines of energy become broader and at very high 
pressure take on the form of a continuum with the 
major share of the energy in the blue region. There 
fore, in conjunction with Fig. 5, as the are tube 
pressure is increased the ratio of yellow to blue is 
decreased, but the total quantity of light or effi 
ciency is improved due to the formation of th 
tinuum. 

The difference between the 2 and 8 atmospheres 
is too small to gain much advantage toward forn 
ing a continuum in the blue and green wavelengths 
Only a little yellow is lost at the higher pressures 
There is a more noticeable decrease of yellow in the 
lower pressures, as in A-H1 and fluorescent ar 
tubes. Under no condition of pressure may the 
color of the mereury are be made orange or red 
Only by the addition of a phosphor to the outer 
jacket may the color be supplemented. The conelu 
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Figure 7. Per cent transmission vs wavelength. 


sion is, therefore, that there is no significant color 
difference between the various sizes of mercury 
lamps normally used for general and street light- 
ing. 

It is interesting to note that in Fig. 6, the ordi- 
nary J-H1 mercury lamp appears with a high ratio 
of yellow compared to blue. This occurs because the 
phosphor is activated by energy below 480 milli- 
microns. The latter wavelength is in the visible 
blue so that some of the light has merely changed 
its wavelength at the expense of visible light or 
efficiency. The S-H1, however, appears closer to the 
high pressure lamps. This happens due to the in- 
crease in yellow from the phosphor and because the 
orthophosphate phosphor is activated by ultraviolet 
below 3200 my» at no expense to visible light. 

Normal life has little effect on color. As life in- 
creases the tendency is for the ends of the are tube 
to blacken 
lumen output in proportion to the density of coat 


These black deposits cause a decrease of 


ing and the amount of the total are tube that is 
coated. To determine the effect of life on lamp 
color, are tubes with varying degrees of blackening 
were compared with clear quartz are tubes. Two 
tests were set up to determine the effect of life on 
lamp color: 

1) The first was to measure clear quartz are 
tubes for transmission at the wavelengths covered 
by the mercury lines and to measure are tube sam- 
ples taken from lamps at different stages of life 
Any difference in per cent of transmission across 
the spectrum would indicate the amount of light 
absorbed by the are tube discoloration. 

(2) The second test was to measure on the spec 
tral radiometer lamps initially, and at various 
stages of life, and compare their energy distribu 
tion. 

The solid line in Fig. 7 represents the control are 
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LIFE 
vs. 
COLOR CHANGE IN TERMS OF RATIO OF 
TO BLUE 
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INCREASE OF RATIO OF YELLOW TO BLUE 





HOURS x 1000 

Figure 8. Life vs color change in terms of ratio of 
yellow to blue. 

tube of clear washed quartz. In the region of 560 


millimicrons to 580 millimicrons (ultraviolet to 


the change in transmission is only 2 per 


yellow 
eent. The 2 per cent represents practically no 
energy absorption at these wavelengths. The next 
step is to compare energy transmission of the con 
trol with are tube samples that have run to the end 
of life. Two extremes in are tube appearance were 
chosen to demonstrate transmission characteristics, 
the end of the are tube where blackening is most 
pronounced, and the center of the are tube where 
the are tube is a light gray. The gray portion of 
the are tube near the center has no effect on are 
tube color. Light transmission on the average is 
eut down about 3 per cent and the difference in 


transmission between ultraviolet and 580 milli 


microns is only 5 per cent, not a great deal different 


from the control. The dotted line in Fig. 7 com 
pares the control and the gray quartz samples 

End blackening has an effect on both color and 
transmission. Fig. 7 compares the blackened sec- 
tion, dashed line, with the control and gray sam 
ples. By far, the most important effect of end black 
ening is overall transmission, but of the small 
amount of light transmitted through the blackened 
portion, transmission is better at the longer wave 
lengths. 

The greatest discrimination against yellow com 
pared to blue is where the ends are blackened. The 
ultimate change in color of the HPMV with life is 
very small because the greatest amount of light 
comes from the clearer sections that do not absorb 
any specific light energy. The alternate check for 
eolor change was to record the spectral energy dis 
tribution of new lamps before any signs of are tube 
discoloration were in evidence. Then during their 
life span, periodic spectral energy distribution 
readings were taken, and the change in the ratio of 
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en any of the clear 


The stat e ar 
ave a slight effect on color as it be 
iscolored. By far the largest effect of are 


oration was on lumen maintenance 
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DISCUSSION 


Harris has presentec paper on 


ury lamp 


most mereury lamps have 


¢ 
thin mily strips sealed in Vycor 
As a matter of record, I would 
ur lamps the orig nal V ycor seal 
paper! was superseded by an 
ifter several years’ trial in 

the quartz press seal is that 
ind more favorable configura 


warm up faster, for a given fil 


ide that to keep the lamp lighted ré 
mb an open circuit voltage equal to 
ige plus 45 volts This is true for 
on typical high reactance ballasts. The 
ast has a marked effect, how 


ut on constant wattage 


Harris 


Wi rewry Lamp Pe rfor mance 


hamber itself 


keep the 


expect 


discussion of Fis 


ation of voltag 


e dro 


Itage drop required ri I amp, no 
made of the “constar regulator 
One of the mport ‘ ire ‘ this type 


its ability to absorb primary 
without extinguishing th« 
believe there is an oversig ‘ig. 4, which plots 
re-over voltage versus outer é illing pressure. The 
breakdown voltage does not decline to a minimum at 0 mm 
is shown on the curve In fact, the exact opposite 


pressure, 
for if a perfect vacuum could maintained in the 

the breakdown ‘ would theoretically be in 
Actually the pressure for easiest breakdown is a few 
iillimeters. The practical objection to an evac uated jacket 
s the fact that a good vacuum cannot be maintained 
throughout lamp lifts The jacket space usually becomes 


rassy due to evolution of { from the jacket and other 
lamp parts. As a resul lution, the pressure for 
minimum breakdown i tained during lamp life, 
with disastrous results the mp. Thi one of the 
reasons that our lamps haves vi lle a pressure 

of about one-half atmosphers 
On Fig. 6, we believe that the significant variable in 
determining the yellow to blue ratio is not the pressure in 
atmospheres, but is the quantity of mercury per unit length 
of are for a given are loading.' This quantity Elenbaas 
ealls m, which is the measure of the number of mercury 
itoms in the are stream. The yellow to blue ratio increases 
are loading and decreases as m increases. The pres 


is not an important feature until its value becomes 


addition, our approximate calculations show that the 
H400-El operates at about 3.5 atmospheres compared to 
ibout 3 atmospheres for the H160-A15. These values are 
reversed in Fig. 6 


I Elenbaas, W The High Pressure Mercury 
North Holland Publishing Co Amsterdam, 1951, page 
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M. E. Ropertson:* This paper represents a great amount 
of work and fills an important gap in this mystery of mer 
eury lamp operation. I am indeed privileged to congratu 
late Mri Harris. 


Large Lamp Dept., General Ele« Cleveland, Ohio 


Bellwood, Ill 


Commercial Engineer, Jefferson Ele 
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Milking Parlor Unit Bulk milk cooling, pipe line milking, and milking parlors have 


created several problems for the dairy farm operator, one of them 
being illumination of the cow’s udder, another the discomfort of the 
operator in cold weather. In an attempt to provide a practical solu- 
tion te these two problems, a clamp-on unit combining a reflector 
flood and heat lamp was developed, using one 75w/R30/FL and one 
250w/R40 heat lamp. The unit shown is a prototype and has been 
used with encouraging results. A further advantage of the arrangement 
has been ease of maintenance, and avoidance of the usual safety hazard 
experienced with floor-recessed units and smooth glass plate. Top 
photograph shows the unit in place on the edge of the milking parlor 
platform and shows its location in relation to the dairy animal. Note 
that the sloping face and top of the unit are designed to minimize 


collection of dirt and litter. Lower picture shows the operator in nor- 


mal milking position, and shows the heat lamp warming his feet and 


legs. Drawing is a sectional view of the unit. 
Lighting design is by George I. Craft, Wisconsin Electric Power Co., 
Kenosha, Wis. The installation won third prize in Milwaukee Section’s 


contest for My Most Interesting Lighting Job. 
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Dental Lighting- 


A Glimpse at Its History 


| HIS PAPER deals with the dental operat- 


ing room only. Dental surgery carried on in a 
hospital should involve the use of standard surgical 
equipment 

Dentists today have the same difficult seeing task 
hich complicated the work of their nineteenth 
entury predecessors. Dentists of today face, be- 
ause of improved and more exacting procedures, 
ven more difficult problems than those of fifteen 
years ago their task is much more difficult and 
exacting, hence more tiring 

Providing illumination for the requirements of 
precision dentistry has been a problem all through 
the years, particularly in view of the nature of the 
task: the necessity for getting light into the small 
space of the oral cavity and light from the right 
direction as well as in the proper quantity. Finally, 
although the dentist is interested in a very small 
visual field, it is desirable to illuminate the full 
ral cavity to lessen the possibility of contrast 
glare caused by uneven lichting in the immediate 
visual field. The oral cavity would be a dark hole 
if just a spot were lighted where the work was 
being done. Also the patient moves and the work 
area changes. A horizontally elongated spot is 
desirabl 

It is obvious that unless very high levels, of the 
wrder of approximately 1,000 footcandles, can be 
projected directly into the mouth, where tissues 
and discolored teeth have a low reflectance, and the 
light strikes the work often at a poor angle to 
reflect back to the dentist, the effective illumination 
light reflected back to the dentist’s eye) will not 


approach the brightness required for precision 
dentistry 
In tne 


vlight to illuminate this difficult task 


“old days” a dentist was dependent upon 
There was 
eat demand for offices which had large windows 

northern 


exposures Such exposures notwith- 


ling, however, daylight was no more constant 
en than now, Fig. 1, we may assume, and fur- 
ther, dropped off rapidly with the distance then as 
ww, Fig. 2. Sometimes to supplement this, but 


ent, Wilmot Castle Company 


De ntal Lighting 


By E. H. GREPPIN 


more often to light offices at night, large lighting 
fixtures located in a position to direct light approx- 
imately along the dentist’s line of vision, into the 
patient’s mouth, became the general method for 
lighting dentists’ offices during the nineties. 

The early 1900’s brought the next change in 
dental lighting practice. A four-light fixture was 
introduced and widely adopted as a special dental 
While this offered some im- 


provement over previous practice, the device did 


lighting unit, Fig. 3. 


not project sufficient light. Small spotlights slight- 
ly larger than a flashlight were mounted on mobile 
arms to supplement it, and to illuminate the indi- 
vidual tooth being worked on. Glare by direct 
reflection or by contrast was the inevitable result 
Another development came in 1938 with the 
modification of a surgical operating room spotlight, 
which produced a horizontal beam of light to keep 
the light out of the patient’s eyes and off of the 
white bib below the patient’s chin, Fig. 4. Many 
modifications of this type of light have been made, 
most of these involving mechanical alterations and 
improvements. However, with the need for reason- 
ably glare-free illumination, optical changes had 
to be made which would minimize the reflections 
from polished or specular surfaces, and at the same 
time produce adequate reflection of light back to 
the eye, even fron: the recesses of a cavity within a 


tooth 
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A Glimpse at Its History 


| SUNSHINE 


FEB MAR APR May JUNE JULY AUG 


Figure 1. 
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Figure 2. 


With higher levels of light, it became necessary 
to absorb the infrared from the light beam. Glass 
normally available for that purpose had a charae 
teristic greenish tinge, quite undesirable for dental 
work. To solve this problem, a special glass was 
developed which would absorb a large percentage 
of the infrared radiation and at the same time 
project a color of light which approximated sun 
light (not sky light 
improved to the point where its sufficiency and 


. Over the years this glass was 


Nose and Lip 
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645 F.L. 
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98 F.L. 
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Instrument 


520 F.L. 


Figure 3. 


accuracy of color correction and heat absorption 
made it quite suitable even for color photography 
within the oral cavity. 

When fluorescent lamps were first introdused, 
several attempts were made to build complete win- 
dows from a bank of lamps. This method of light- 
ing was not generally adopted, for it simply made 
an improvement on the old “north window” idea 
by standardizing brightness and permitting a dis- 


regard to “sky view” location 
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Sun Tanned Cheek 
195 F.L. 


Dark Area 
190 F.L. 


Dark Area 
Reflected in 
Mirror 165 F.L. 


Napkin 1” Below 


Neckline 
ae Cele 


Figure 4. 
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Dental Lighting 


A Glimpse at Its History—Gre ppin 





Naturally, suitable general room illumination 
had to accompany the higher level intra-oral light 
ing. When levels of the order of 1000 footecandles 
and brightness up to 500 to 600 footlamberts maxi 
mum were first introduced, it was anticipated that 
commercial luminaires of suitable types would be 
This was not borne out 


Dental 


installed in dentists’ offices 
in practice, however, to any great extent 
supply companies now offer special lighting units 
particularly designed for use in the dental office 
which deliver illumination levels of 60 or more 
footeandles over the chair work area, with bright- 
ness ranging up to 500 or more footlamberts from 


bright surfaces and instruments in the work area 


Light and Architecture Rebuild a Bank 


By crude statistics, the lighting levels in this bank 
before remodeling (see inset) would probably sound 
not unduly low. Obviously, however, much more than 
lamps, luminaires and wiring went into the new installa- 
tion. Chief ingredients for its success were total adher- 
ence to LE.S. lighting principles, and coordination of 
the individual abilities of the illuminating engineer, 
architect, contractor, interior decorator, and the manu- 
facturers of paints, floor coverings, office equipment 
and furnishings. Careful attention to surface bright- 
nesses and their ratios have, of course, been included as 
part of the lighting design. Very high levels, in excess 
of 100 footeandles, have thus been achieved with a high 
degree of visual comfort. Lighting system in the bank- 
ing area and over the tellers working area features rows 
of 4lamp recessed troffers, of 1 by 4-foot dimensions, 


These levels are achieved with a minimum of shad- 
ow in the area immediately surrounding the den- 
tist, especially the area where his eyes must con- 
stantly move to pick up or set down instruments 

One factor in contemporary dental lighting of 
considerable importance is the fact that dentists’ 
operating rooms are becoming smaller and smaller 
as the cost per foot of office space goes up. The 
dentist is also doing a larger volume of work and 
more visually tiring work. Therefore, he must con- 
serve his energy. This introduces the need for still 
greater adherence to lighting principles — the rela 
tion to proper balance of brightnesses between the 
very small visual field in which he works and his 
peripheral or background field 


on 4-foot centers. These units have drop acrylic plastic 
closures not entirely flush with the ceiling so that there 
is a desirable “splash” of diffused light on the ceiling 
itself. In the public area, 4-foot square recessed trof- 
fers, each with eight 40-watt rapid start lamps have been 
used. Supplementary lighting from six high-hat re- 
cessed units using 150-watt R-40 lamps, focus on the 
counter tops. 

West End Federal Savings and Loan Association, Pitts- 
burgh. Architect was W. L. Wurmb, Pittsburgh; con- 
tractor, T. P. Hanlon; and lighting design was by Murry 
Schutzer, Pittsburgh Reflector Co. (Chauncey B. Ross, 
Jr., Duquesne Light Co. cooperation). This installation 
won third prize in the Pittsburgh Section contest for 
“My Most Interesting Lighting Job.” 
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Lighting Systems for Grading Lumber... 


| HE LUMBER industry is one of the vital 


in the economy of the West Coast, particu 
There 
including all of the probl ms of 
of the lumber in 


links 


larly the Northwest section are many facets 


to this industry 
hauling and 


logg 


eoving. processing 


the mills to obtain the various lumber products 
One operation of the industry that is common to all 
phases is the problem of determining the quality of 
the product at various locations at which critical 
operations are performed. In these areas the vision 
of the These 


ticular sawmill operations involve the initial cut 


workman is of vital importance par 


trim sawing and finish 


If the initial cutting and 


ting, grading, selection, 
surfacing of the product 
grading is not done properly much of the material 
may go into the lower grades and this means a 
deal of 


if too many defects are permitted in the 


great money lost to the operators of the 
mill 
upper grades subsequent degrading will occur and 
more financial loss may be ineurred 

Because of the seriousness of the grading prob- 
lem a group of Northern California sawmill opera- 
decided in 1952 to 


lighting and visibility in their mills 


tors investigate some of the 
aspects of 
Prior to 1952 a small amount of lighting research 
The 


particular did 


was done on a local basis in various mills 


Hammond Lumber Company in 


some very interesting work in California on light 
ing in grading areas. This caused substantial inter 
est to be developed because it appeared that con 
siderable improvement in grading efficiency could 
some attention to the 


be obtained by devoting 


lighting. Therefore, in 1952 a group of mill opera 
tors approached a few people in Northern Cali 
interested in investigating 


that might be 


this phase of their operation 


fornia 
Subsequently a work 


A paper presented before the Pacific Northwest Regional Conference 
I.E.S.,. March 1957, Victoria, B. C. AUTHOR Research Engineer, 
University of California, INumination Laboratory, Richmond, Cali 


fornia 
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A detailed study of conditions 
encountered in sawmills; methods for 
lighting this critical industrial 

visual task. 


By D. M. FINCH 


ing party was formed, including several mill op- 
erators and managers, utility engineers, lamp and 
lighting equipment manufacturers and University 
of California staff members including a Professor 
of Forestry, the Dean of the Optometry School and 
the author, a Lighting and Electrical Engineer. 
The group started by looking into the conditions 
the time at mills in the Northern 
After the first flurry of activity 


that existed at 
California area 
and a review of the survey work the Illuminating 
Engineering Society became interested in the West 
Coast work and appointed the group as a special 
subcommittee on sawmill lighting with instructions 
to proceed with the work under the general aus- 
pices of the L.E.S 

The work 1952 the 
Rounds & Kilpatrick Mill in Cloverdale, California 
James Rhoda 


See page 381 
began in earnest in with 
as the focal point of operation. Mr. 
of the Rounds & Kilpatrick Lumber Company was 
most cooperative in setting up a field test program 
and in assisting the group in completing the inves- 
tigation. The majority of the committee was not 
well informed on the details of sawmill operation, 
so it was decided to start by making a more com- 
plete survey of conditions in local mills. It was a 
surprise to find that lighting conditions in sawmills 
were so varied, and that they were in such an un- 
satisfactory condition. Ten mills were critically 
Some of the 
3. These areas are all in the region 


surveyed. results are indicated in 
Figs. 1, 2 and 
of the initial grading location in the mills and are 
known as the green chain area. 

Since there is such a variety of physical condi- 
tions in mills due to the size of lumber that is proc- 
essed, the type of lumber and the end product that 
is manufactured we decided that one particular 
aspect of sawmill lighting, namely the green chain 
area would be the place to start. All of the mills 
have a green chain, and the green chain area is one 


of the first operations of primary importance from 
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Figure 1. Typical poor lighting conditions found in 


sawmills (see also Figs. 2 and 3). Here, daylight grad- 


ing, bright sky background. 


Figure 2. Minimum vertical illumination — dark 


surrounds, 


Figure 3. Bare incandescent lamps — controlled 


background. 


a visual point of view. At this location the rough 


lumber is selected by graders and placed into 


sawi 


itegories of uppers (or the best quality and 


ommons (or lower quality The commons may be 
modified and brought back through the operation 


for further grading to determine if they will then 
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comply with the grading requirements for uppers 
Thus the grader must decide whether or not the 
piece of lumber will meet the specifications for top 
whether it should go into a re-saw 
into the 


quality, opera 


; 


tion, or whether it definitely has to go 


lower grade. The selection is critical, it requires 
very fast seeing, it requires the identification in a 
very short period of time of any number of possible 
defects of 
gories and at least 100 subgroups within the ten 


which there are about ten broad cate 


major classifications. Since this phase of sawmill 


lighting seemed so critical it was decided to limit 
our investigation to this area 

The size of boards to be examined varies with the 
mill, but usually boards up to 20 feet in length 
have to be inspected. The time available for seeing 
may be very short or long, but in most cases the 
boards are going by the observation point at a rate 
of about 25 to 30 feet per minute. Both sides have 


to be examined and therefore, within the time 


available the grader must look at one side, turn the 
board over, pass upon it, mark it and go on to the 
next. This requires considerable manual dexterity 
as well as good coordination and extremely good 
The detail to be 


volves high acuity, t.e., the seeing of small line type 


visual conditions perceived in 
defects at large distances, as well as those requiring 
the distinction of contrast between two areas, such 
as the perception of stain and area type surface 
defects. 
well as the surface texture and pattern of grain are 


The color of the wood and the defects, as 


also important, although these may be of second 


order 

The visual environment in which the grading is 
done is extremely important but has received very 
little attention from the sawmill operators. Some 
grading is done out in the open in daylight, some 
in partially enclosed sheds, and some in completely 
enclosed sheds. The work may be under daytime 
conditions of bright sunlight, overcast sky or on 
swing or graveyard shift at night under completely 
artificial illumination. It is not surprising there 
fore that the quality of grading varies from day to 
day and from hour to hour. 

The working party proceeded to define the prob- 
lem in accordance with the above mentioned seeing 
requirements and to obtain samples of the defects 
that were representative. A very large group of 
samples was soon obtained. Since the evaluation of 
al! of these would be a very time consuming job it 
was decided to restrict the investigation to redwood 
samples only. A total of 67 different and distinct 
defects in redwood were selected by graders in dif- 
ferent mills as being representative of visual tasks 
that they were performing. Of the 67 samples we 


noted some that were similar and therefore, we 
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Figure 4. Laboratory set-up — general arrangement. 


reduced the total number of samples used in our 
controlled laboratory studies to 41 out of the origi 
nal 67. The list of samples and defects is shown 
with Figs. 7, 8 and 9 

The work of evaluating these samples under vari 
ous lighting conditions was then set up as a r 
search project in the Illumination Laboratory of 
the University of California at the Engineering 
Field Station, Richmond, California. The program 
was partially sponsored by the Pacific Gas and 
Electric Company, The California Redwood Asso 
ciation and the University of California 

The investigation consisted of two phases: the 
laboratory research and the field research In the 
laboratory portion of the investigation an area was 
set up wherein we could simulate a 20-foot wide 
green chain lighted with various available commer 
cial types of lighting equipment. See Figs. 4, 5 and 
6. The visibility evaluations were actually made 
by two engineers who had been on the survey trip 
around the mills and had discussed the visual prob 
lems with the field graders. The defects were evalu 
ated by means of the Luckiesh-Moss Visibility 
Meter which was the only practical visibility meter 
available at the time. The illumination and bright 
ness measurements were made using conventional 
color corrected and angle corrected instruments 

The environment of the area was controlled so 
that we could have uniform or non-uniform bright 
nesses within the area. The direction of the light 
ing could be varied and the background bright 
nesses against which the defects were viewed could 
be changed. 

The critical portion of a board for seeing defects 
is usually at the far end. Therefore, a situation was 
established wherein a reference board, 18 feet in 
length was placed on the simulated green chain 
with a 2-foot long sample containing the defect 


placed at the far end. The measurements were all 


made on the 2-foot long sample containing the de- 
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Figure 5. Simulated green chain — brightness and 
illumination measurements overhead incandescent 


lighting. 


Figure 6, Laboratory set-up — fluorescent diffuse 


lighting. 


fect, the balance of the area was set up get a typI- 
eal brightness pattern. The lighting equipment 
varied from incandescent units which could be 
changed to get highly directional control or general 
diffuse illumination, to fluorescent lighting equip 
ment which was either a lineal source or an area 
source depending upon whether or not diffusing 
panels were used on the luminaires. The lighting 
equipment was arranged so that it could be raised 
or lowered, or moved to one side for different dis- 
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Figure 7. 
Defects 
Sample 


Sample Sample 


No. Description No. 


triputh 


The 


isted of a series of installations and measurements 


Shake 

Shake 

Shake 

Ring Shake 

Shake 

Shake 

Split 

Heart Shake (pith) 
Corner Split 

Ring Shake 

Shake (with decay) 
Season check 

Split 

Corner Split 

Season Check 

Split 

Tight, unsound knot 
(1% inches) 

Tight, sound knot 
(4% inches) 


ns of light in the visual area. 
field research portion of the program con 


Description 
19 Worm holes 


20 Tight, sound, spike knot 


(1 x 4 inches) 

Tight, sound knot 

(2% inches) 

Tight, sound knot 

(%4 inches) 

Tight, sound knot (dark— 
easily mistaken for 
unsound) (3% inches) 
Tight, sound knot 
(1% inches) 

Cluster of small knots 
(3 x 1% inches) 
Tight, intergrown knot 
(3 inches) 

Tight, sound knot 
(surrounded by stain) 
(% x % inches) 


Description 
Unsound knot 
(1% inches) 
Checked birdseye 
Birdseye 
End of burl 
(1% x 4 inches) 
Tight, sound, black knot 
(2% inches) 
Medium stain 
Medium stain 
Burn scar with medium 
stain 
Medium stained shake 
Fire sear 
Fire scar 
Worm holes 
Bark wane 
Handling damage 


change in performance under the new lighting con- 


ditions as well as subjective data from interviews 
with the graders regarding their personal prefer- 


n actual mills after the laboratory phase had been ences. The results of the research will now be dis 
cussed 

The effect of changing the distribution and direc- 
tion of the light flux is revealed in the diagrams for 
both the incandescent and fluorescent lighting. Let 
us first examine the data for the incandescent units. 


Refer to Fig. 7. A series of experiments were made 


completed. Selected types of installations were 


placed in several mills on the green chain and 
graders used these installations for their regular 
grading. Records were kept of their performance 
under the new conditions. These were compared 
with the 
tained under the conditions of the prior lighting. 


Thus we 


corresponding records which were ob 


using most of the sample boards under identical 
levels of illumination, but with the lighting units 


were able to get statistical data on the 
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Figure 8. Fluorescent lighting. 
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Figure 9. 


mounted first directly overhead and then at vary- 
ing angles of 30, 45 and 60 degrees to the perpen- 
dicular to the'plane of the board. In practically all 
common types of defects light coming in at a high 
angle to the normal to the plane of the board is 
substantially better than vertical lighting. This is 
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Effect of illumination level — overhead incandescent lighting. 


shown in Fig. 7 by the progressive visibility meas 
urements when the lighting was changed from zero 
degrees to 60 degrees. You will not that for almost 
all types of defects an increase in visibility reading 
was obtained when the direction of the light was at 
a large angle. This was then further checked with 
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lineal fluorescent sources. The data on the lineal 


sources mounted directly overhead with line sources 


and then with diffusing panels underneath is not 


data show that when the 


diffuse 


but the 
sources are some 


that it 
rather 


tly overhead, 


than line sources, indicating 


best to have a large area source 


single line source if overhead lighting only 


used. The 


“al ole are 


lineal sources mounted overhead 
Fig. 8. An 


when the 


shown in improve 


is shown in visibility lineal sources 
board and at an angle 


Thus 


directional lighting at a high 


mounted parallel to the 
$5 de 
onelude that 


of approximately grees to the normal 


one can ¢ 
angk of 15 degre es or more is to be preferred over 


vertical lighting whether it is incandescent or fluo 
rescent 


The ley 


ditions was also investigated since this is an impor- 


el of illumination to use for optimum con 
tant factor from a standpoint of visibility as well 
as the initial cost and operation of the lighting 
tem A 


directly 


simplified system using incandescent 


sources overhead was used as a reference 
for evaluating the effect of changes in illumination 
to Fig. 9. You will note that there is 
in the 
illumination is increased from 


further 


level. Refer 
visibility for all of the 


50 to 


a progressive increase 


defects as the 


100 footeandles For increases up to 250 


and 500 footeandles. one can observe that an in 


continues as the lighting level 


defects the 


erease in visibility 


is Increased but for gain above 


some 


250 footeandles is a smaller percentage increase 


The greatest gains are obtained in increasing the 
values of illumination 
If one 


levels up to and above 


from the low 
250 footeandles 


lighting level 
up to the order of is able t 


obtain the higher lighting 


continued inereases in visibility 
will not be the 


increases Aas those 


from 50 to 100 


500 footeandles. 


will be 


eentage 


0 bt: ime dd. but these same per 


that are obtained in 


changing footcandles. Therefore, 
the first step to consider in improving lighting in 
the grading area is to get to at least 100 footeandles 
of proper quality illumination on the grading table 
From there on the lighting design will be one of 
refinement to get additional and important gains in 
gradet 

The overall 


important 


- performance 
lighting in the grading area is also 
quite This general lighting should pro 


vide the background brightnesses that are used by 


environment against 
defects The 


chain grading problem is typical of many 


the grader to establish the 


which he 18 attempting to see the 


green 
industrial seeing tasks in which eritical detail have 
to be seen quickly and accurately. All laboratory 
researches that have been made to date on visual 
that best seeing conditions are 


performance show 
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obtained if the background against which the criti- 
eal vision is being performed is approximately uni- 
form in brightness and equal to or slightly less 
In almost 
that 


attention to the 


bright than the area of critical seeing 
all of the 


shown in 


mills visited including those have 
Figs. 1, 2 


environment has been almost nil. 


been and 3 
brightness of the 
In our laboratory studies we were careful to pro- 
vide an approximately uniform background bright 
which our visibility measurements 
A few 


the background was dark and some were 


ness against 


were made trial runs were made which 


made 
background was much brighter than the 
both the 


which the 


These were made to simulate night 


and the bright daylight conditions found in 


task 
time 
apparent 


In both eases it was 


influenced the 


mills. very 


background 


actual 
that the 
that our original conclusion was correct. 


visibility and 

It was concluded from the laboratory studies that 
the directional lighting was important, the amount 
of illumination was important and the environmen- 
grader is 


tal brightness conditions in which the 


operating were important. We next proceeded to 
make 
in such situations, the mills had to remain in con- 
equipment 


trial installations in several mills. As usual 


tinuous operation and the amount of 
and materials available for the experimental work 
was limited. Therefore, the trial installations were 
not made in a complete and comprehensive way, 
but each lighting design principle was checked out. 
The first phase was to build a cheap but practical 
incandescent 300- 
The details of the 
Fig. 10. These 


directional lighting unit using 
watt reflector lamps as sources 


experimental unit are shown in 


! - eee —_ — 
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Figure 10. Experimental incandescent lighting unit used 
in grading tests on the green chain and siding chain. 


se, ae 


er 
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Figure 11. Directional incandescent grading lighting 


Figure 13. Fluorescent luminaires mounted parallel to 
flow — units tilted slightly away from grader. 


lamps are readily available and materials for the 
construction of such a unit are on hand in every 
mill area. Local maintenance men can assemble 
and maintain such a simple installation. In this 
ease 300-watt reflector lamps are mounted in a 
shielded enclosure which can be suspended on pul 
leys or wires above the grading area. The angle of 
incidence on to the work plane can be adjusted by 
changing the wire suspensions. The unit shown 
was mounted over a grading table at the Rounds & 
Kilpatrick mill and the graders used this particu- 
lar installation for a number of months. See Figs. 
ll and 12 


to obtain only a small gain in 


This mill is one in which we expected 
grading efficiency 
because initially the mill had about 70 footcandles 
of general diffused lighting over the grading table 
However, even in this case the graders’ reactions to 


the installation were favorable and the records of 


grading performance showed appreciable improve 


ment following the directional lighting installa- 


tions. In one instance the grading efficiency in 
creased from 81 per cent to 90 per cent after the 


change in lighting 


JuLY 1957 


Lighting Systems for Grading Lumbe) 


Figure 12. Incandescent grading light. 


Figure 14. Fluorescent luminaires mounted transverse 
to flow. Note extra shielded unit used for background 
lighting. 


Figure 15. Fluorescent luminaires parallel to flow from 


grader’s position. 


Other mills had fluorescent units available at no 
cost so these were mounted over the grading table 
in the green chain area in various combinations to 
14 and 15 


show some of these trial installations. In some 


determine their effectiveness. Figs. 13, 
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ases the units were mounted lengthwise in the di- 
rection of the flow and tilted slightly away from 
the grader. See Fig. 13. In other cases the units 
ere mounted transverse to the flow (parallel to 
See Fig. 14 
tion seems to be that the lights mounted transverse 


the boards The general grader reac 


to the direction of flow (parallel to the boards) are 
superior because the brightness pattern on thé 
board is more uniform and therefore the general 
appearance of the board has better continuity and 
defects that run with the grain are more easily 
detected. The lighting units that are shown were 
ill mounted directly overhead with their maximum 
intensity normal to the board. This is a reasonable 
practical method of installation but has secondary 
preference to directional lighting insofar as our 


laboratory studies indicate. However, overhead 

rtical distribution will still substantially improve 

visual conditions and will make the grading 

ore efficient because it will provide higher levels 

of illumination than normally exist. Even though 

the directional effect is not obtained the benefits of 
higher levels of illumination will be apparent. 

The graders in some instances indicated a pref 
erence for fluorescent lighting over incandescent 
lighting. Such a statement should not be made as a 
general conclusion but it was quite positive in some 
nstances and possibly was due to the temperature 
effect of the incandescent lamp radiation when the 
grading was done under extremely warm summer 
onditions. See Fig. 13. The fluorescent installa 

s notably cooler than the incandescent instal 
There is also some color effect particularly 
‘ects such as stains. The contrasting color 
btained with fluorescent light on redwood makes 
stain more evident. This effect has not been care 
fully evaluated and the mill operators indicated 
that the detection of stain is not of major economic 
significance in redwood grading. Therefore, w: 
have concluded that the color of the grading light 
is a secondary order variable although under cer 
tain circumstances it may be quite important. 

The comfort aspect of the lighting in the grading 

area is also extremely important. Due to the critical 


nature of the seeing task which involves sustained 


high speed viewing, the fatigue of the grader can 
influence his judgment to a large degree. The light- 
ing needs to be such that the area in which the 
critical task is being viewed is of high enough 
brightness to key the grader to the task. The dis- 
tribution of light should be in such a direction as 
to make the defects more readily seen. The bright- 
ness of the environment in which the grading is 
being done should be of the same order of magni 
tude of brightness as the task. Furthermore, all of 
the high brightnesses of the light sources should be 
entirely shielded from the grader’s view. Attention 
to these basic principles of lighting will permit 
substantial improvements in grading accuracy as is 
evidenced by the field studies in which improve 
ments in grading efficiency as much as ten per cent 
ean be obtained by changes in lighting. 

This report covers the lighting in one particular 
area in a sawmill, viz., the green chain. Other areas, 
while not the same in detail, have many degrees of 
similarity and the basic visual concepts that have 
been discussed are common to many industrial see 
ing tasks. The solution of other visual problems 
will revolve around the treatment of each local area 
in accordance with the specific requirements deter 
mined from a detailed analysis of the seeing task 
The solution to each individual problem will be 
slightly different but the above concepts will apply 
In each case one should provide general lighting in 
the whole area which is adequate to develop the 
required background brightnesses for proper visual 
adaptation and then treat each local area with sub 
stantially increased amounts of well controlled 
lighting. The general lighting is important but it 
cannot be expected to do the whole job in each par 
ticular situation. 

In our studies the above basic formula for light- 
ing has been confirmed. Laboratory studies have 
been used to develop data on the specific visual task 
and field studies have been made which support the 
laboratory findings. We recommend the use of 
these data as contained in the report of the Sawmill 
Lighting Committee of the Illuminating Engineer- 
ing Society as an aid in improving the performance 
of the graders on the green chain. 








The official 1.E.S. technical committee report “Lighting for 
Sawmills: Redwood Green Chain,” prepared by the Subcommittee 
on Sawmill Lighting, appears on page 381 of this issue. 
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Lighting for Sawmills: 
Redwood Green Chain 


FOREWORD 


In June of 1952 the Rounds-Kil 
patrick Company of Cloverdale, Cali 
detailed 


lighting of 


fornia, requested specifica 


tions for redwood mills, 
and in particular, the amount of light 
This re 


sulted in the study reported here. 


required for grading areas. 

It is hoped that this investigation, 
besides citing one or two examples of 
lighting for redwood green chain in 
spection, wil: point the way for fur 
ther research so that a set of standard 
practices for the lighting of 
mills may be developed. 

Two members of the Subcommittee 
sent to the Rounds-Kilpatrick 
plant for a period of a week to obtain 


were 


essential data on the factors involved 
in the grading of redwood lumber. The 
purpose of this trip was to initiate a 
preliminary investigation and obtain 
data as was 


as much necessary to 


arrive at a satisfactory solution. Part 
of the time was spent in investigating 
the lighting conditions existing in eight 
other 


contacts with supervisory personnel at 


mills in the general area. In 


these mills, a general dissatisfaction 
with the lighting and a recognition for 
the need of set recommended practices 
It was determined that the 
table 


more severe visual 


was found. 
presented 
tasks 


and the need for proper illumination 


green chain grading 


some of the 
was greater in this area 

After a preliminary study compar 
ing the effects of directional and dif 
fused lighting upon the visibility of 


various types of defects, several ex 
perimental installations were set up in 
taken 
standard equipment readily available 
to mill 


which 


typical mills. Care was to use 


operators or construction ol 


could be handled by mill em 


ployees. In the course of the study it 


Approved by the Council of the Illuminating 


Engineering Society, September 1956 
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lumber 


Prepared by the Subcommittee on Sawmill 
Lighting of the Industrial Committee of 
the Illuminating Engineering Society 


became apparent that psychological 


problems of change, education and 


adaptation to something new are also 
important factors. 
The 


the University of 
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1. Purpose 
It was the main purpose of this pre- 
liminary study to determine the quality 
of light 


chain lumber grading. 


required for redwood green 
A further pur 
pose of this preliminary investigation 
is to stimulate interest and to point 
the way for further research so that a 
set of standard practices for the light 


ing of lumber mills may be developed. 


2. Sequence of Processes 
Fig. 1 outlines the typical processes 
oceurring in redwood remanufacturing 
plant This 


with the green chain grading process 


operation. report deals 
As shown in Fig. 2, the grader stands 
side of a series of 
looks down the length of 
boards which may measure as long as 


20 feet. 


at one conveyor 


chains and 


3. Summary of Findings 


3.1_—CGeneral— (a) Results of visi 
bility tests described later in this re 
port were generally substantiated by 
field testing. 

(b) For most satisfactory results no 
matter what type of lighting is used, it 
was observed to be important to pro 
vide light over the full length of the 
longest board which might be graded 
on the chain. 

(c) In no case should the bright sur- 


faces of lighting units or of a bare 
lamp be left exposed to the grader’s 


eves, 


3.2—Directional Lighting — (a) 
It appeared that directional lighting 
produced the best results in increasing 
the visibility of shakes, checks, splits 
and knots. 

(b) It 


made in the laboratory and in the 


appears from observations 
field that the lighting units should be 
mounted in rows parallel to the length 
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(SPOT CHECK) Figure 1. (Left). Typical processes. 
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Figure 3. Mounting frame and table. Luckiesh-Moss Visibility Figure 4. Luckiesh-Moss Visibility 


Meter being mounted. Sample board at opposite end of table. 


Figure 5. Baumgartner Reflectometer Figure 6. Light meter used to check footcandle level 
used to measure total reflectance of on sample boards under various laboratory lighting 


redwood samples. tests. 
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of the board and tilted to project the 
light at a fairly sharp angle, in the 
direction of flow of the board 

(c) In the experimental set-up in 
candescent reflector lamps were used 
with spec ially constructed shielding as 
shown in Fig. 13. 

(d) Fig. 13¢ shows commercially 
available units (both filament and fluo 
rescent types) which will perforn 
similarly. Dust-tight equipment 
recommended. 
3.3—Diffuse Lighting — (a) Dit 
fuse lighting (non-directional) was 
found to be gene rally satisfactory for 
grading tables, as a second choice. 

(b) Existing fluorescent equipment 
in mills may be adapted with diffusing 
panels so as to give improved results 

(c) Consideration should be given to 
the use of good dust-tight fluorescent 
units with proper diffusion character 
isties, 
3.4—Illumination Level — Test 
data were taken at 50, 100, 250 and 
500 footeandles. From these data and 
from field observation it appears that 
lighting levels of 100 footeandles or 


more are needed for the erad ng of 


redwood lumber. 


3.5—Color — The effect of color on 


the grading of redwood was not evalu 
ated under controlled conditions in 
these tests. Comments on the graders’ 
appraisal of color are included in See- 
tion 8 of this report. 

3.6—E nvironment — Field condi 
tions emphasized the need for shield 
ing the glare from bright sky areas by 
enclosing the grading area. Painting 
of background areas was also strongly 
indicated. A flat gray with a reflect 
ance of 45 per cent was used for test 


purposes. 


4. Analysis of Seeing Problems 


1.1—General Description — As 
shown in Fig. 2, the grader views 
twenty feet of board moving along 
past him on a conveyor, The chain in 
the mill used in this study traveled 25 
to 30 feet per minute, and the boards 
were usually spaced two inches to two 
feet apart. Both the speed of the 
chain and spacing of the lumber vary 
a great deal from mill to mill. The 
erading is based on the defects in 
boards. 

1.2—Defects — (a) A defect is de- 
fined as any irregularity on or in 
lumber that may lower some of its 
strength, durability or utility values. 
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Figure 7. Observer making visibility measurements on sample board using zero 


degree directional lighting. 


Figure 8. Line source off center of board 45 degrees and tilted. Note: Camera 


was not at position of grader’s eyes. In normal viewing position bright surfaces 


of luminaires are not visible. 


Figure 9. Diffuse surface source off center of board 45 degrees and tilted. 


Note: Camera was not at position of grader’s eyes. In normal viewirg position 


bright surfaces of luminaires are not visible. 
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Some characteristics which are consid- 
ered defects in certain grades or for 
certain uses do not lower the value in 
other grades or for other uses and may 
actually increase its value for such 
uses. The commonly recognized defects 
in California Redwood lumber are de- 
seribed below. 

(b) Bird’s eye is a small central spot 
with the wood fibers arranged around 
it in the form of an ellipse, so as to 
give the appearance of an eye. Bird’s- 
eye, unless open or checked, is not con 
sidered a defect. When the term is 
used in description of a piece of lum- 
ber, the meaning is plural. 

(c) A check is a lengthwise separa- 
tion of the wood, which occurs usually 
across the rings of annual growth. A 


surface check is a check appearing on 


: : the surface of the piece. A small sur- 
Figure 10. Equipment set up to determine effects of face check is a perceptible opening not 


amount of illumination on relative visibility of red- : 
over four inches long. A medium sur- 


wood defects. 2 s 
face check is one over vz inch wide or 
over four inches long. 

(d) Holes in wood may extend par- 
tially or entirely through the piece and 
be from any cause. When holes are 
permitted, the average of the maxi- 
mum and minimum diameters meas- 
ured at right angles to the direction 
of the hole shall be used in measuring 
the size, unless otherwise stated. 

(e) The average of the maximum 
and minimum diameters is used in 
measuring the size of knots, unless 
otherwise stated. 

Pin knot is one not over Vy, inch in 
diameter. 

Small knot is one over ¥% inch but not 
more than 34 inch in diameter. 

Figure 11. Before photograph of area where experi- Medium knot is one over %4 inch but 

mental directional lighting was installed. not more than 144 inches in diameter. 

Sound knot, irrespective of color, is as 
hard as the wood it is in, and so fixed 
by growth or position that it will 
retain its place in the piece. 

Unsound knot is not as hard as the 
wood it is in. 

Decayed knot is softer than the sur- 
rounding wood and contains ad- 
vanced decay. 

Tight knot is one so fixed by growth or 
position that it wil! retain its place 


in the piece. 


Figure 12. Experimental directional lighting. 
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l3a. Perspective view of inspector 
and boards (left). Below, diagrammatical 
sketch of experimental lighting unit. 


Figure 
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Intergrown knot is one whose rings of 
annual growth are completely inter- 
grown with those of the surrounding 
wood on at least one face. 

Watertight knot is one whose rings of 
annual growth are completely inter- 
grown with those of the surrounding 
wood on at least one surface of the 
piece, and which is sound on that 
surtace. 

Loose knot is one not held firmly in 


place by growth or position and may 
or may not remain in place in the 


board. 

Pith knot is a sound knot with a pith 
hole not more than 14 inch in diame- 
ter. 

Hollow knot is an apparently sound 
knot with a relatively large hole in 
it. 

Knot knots 
grouped together as a unit with the 


cluster is two or more 


JuLY 1957 


fibers of the wood deflected around 


the entire unit. A group of single 
knots is knot 


shall be considered as being grouped 


not a cluster. Knots 
when two or more knots are closer 


than twice the sum of their least 
diameters. 

Corner knot is a knot which extends 

through the corner of the piece and 

is not entirely surrounded with 
wood. 

(f) A shake is a lengthwise separa 
tion of the wood, which occurs usually 
between and parallel to the rings of 
annual growth. A fine shake is one 
with a barely perceptible opening. A 
slight shake is one with more than a 
perceptible opening but not over 
inch in width. 

(g) A split is a lengthwise separa 
tion of the wood due to the tearing 


apart of the wood cells. 
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(h) Sti a discoloration, occur 


ring on or in 


the 


lumber, of any color 


other than natural color of the 

piece on which it appears. It is classi- 

fied as light or medium, and is not 
considered as decay. 

Light stain is a slight difference in col 
or which will not materially impair 
the appearance of the piece if given 
a natural finish. Light stain is not 
considered a defect in any of the 
grades provided for and described in 
these rules. 

Medium stain is a difference in color 

which although it does not obscure 
the grain of the wood, would cus 
tomarily be objectionable in a nat- 
ural but not a painted finish. 

(i) Wane is bark, or the lack of 
wood or bark, from any cause, on the 


edge or corner of a piece. 
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i5OR/FL —»> 
isoR/sFL —= 
300 R/3FL —e 
300R/3FL —> 
500 R-52 —= 
750R-52 —e 
300 R/3SP —= 


Figure 13b. Alternate arrangement of lamps for higher intensity grading light. 
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Figure 14. Before photograph of area where experimental adaptation of 
existing equipment was installed. 


al = — 
PRISMATIC LENS UNIT WITH INCANDESCENT 
FILAMENT OR FLUORESCENT LAMP 


Figure 13c. Commercially available 
directional lighting equipment suitable 
for lighting redwood green chain 


grading. 


>. Experimental Procedure 


5.1—Test Equipment— A mount 
ing frame was eonstrucied and sus 
ver a 20-foot table by means 

ind tackle from the rafters of 

room of the lighting testing 

Using this frame and the 

equipment provided, a study 

de of the effects of different 


types of lighting on the various red 


wood defects with a Luckiesh-Moss 
Visibili Meter Figure 15. Experimental adaptation of existing equipment. 
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5.2—Sample Boards — The 67 
sample boards which were selected at 
the mill by graders, and inspectors, as 
well as the mill 
sidered to be 


manager, were con 
representative of the 
graders’ seeing tasks. These sample 
boards were further checked, classified, 
and approved by four staff members of 
the California Redwood Association 
Sample boards numbers one through 
19 consist of examples of shake, check 
and split Sample boards numbers 20 


through 41 consist of knots of various 


types. Samples 42 through 53 consist 
of stains, and samples 54 through 67 
miscellaneous worn 


consist of scars, 


holes, wane and manufacturing imper 


Photographs of the sample 


fections. 


boards are included in the Appendix 


5.3—Procedure — The sample 
boards were placed at the far end of 


the 20-foot table approximating the 


actual grading conditions as far as 
possible, except that the sample boards 
kept 
motion as on the grading chain. 


Luckiesh-Moss Visibility Meter 


rigidly mounted at the opposite end of 


instead of in 
The 


was 


were stationary 


the table in the normal position of the 
grader’s eyes while grading. At least 
15 eonsecutive readings were taken on 
each board under 22 different lighting 
arrangements. For every eight sets of 


readings, a set of calibration readings 


was taken on a 


parallel bar test object. Each set of 15 


specially prepared 
readings was averaged and corrected 
as indicated by readings on the paral 
lel bar test object. 
form diffuse, non-uniform diffuse and 


Directional, uni 


line sources lighting were 


types ot 
rated in 


studied and each case was 


terms of relative visibility with each 


other by means of available meters. 


6. Test Results 

[Tables I to III 
tained in the laboratory for directional 
lighting, a line and a diffuse 
Table IV the effect of 


illumination on the visibility 


show the data ob 
source, 
souree. shows 
level ot 


of 41 samples. 


7. Trial Installation 


7.1—Directional Lighting — (a) 


In order to correlate the directional 
data 


boards in the laboratory to the moving 


lighting collected on stationary 


boards in the mill, a redwood box was 
constructed to provide shielding and a 


mounting board for eleven reflector 


lamps. The size and spacing of the 
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lamps were arranged to give direc 


tional lighting at an angle of 60 de 
grees to the normal with an average of 
100 footeandles on a 20-foot board. 
Larger lamps and closer spacings were 
provided at the far end of the light 
box in order to build up the light levels 
on the far end of the board. The out 
side of the box was painted a flat gray 


The 


three 


with a reflectance of 45 per cent 


box was then suspended about 


feet above the green chain grading 


table \ diagram of the equipment 


used is shown in Fig. 13a. 


shows an arrangement for higher watt 
age 


(b) This d 


lighting unit was also tested on finished 


iescent 


} 
rectiona near 


siding where the seeing problems are 
different due to the different character 
of lumber involved. It also met with 
approval there. 

7.2—Diffuse Lighting — An at 
tempt was also made to adapt existing 
fluorescent equipment in a mill to pro 
vide the same conditions that were ob 
tained in the laboratory. The possibil 
effect 


was investigated and was found not to 


ity of obtaining a directional 
be practical with the available equip- 
ment. The next best solution for utiliz 
ing existing equipment was to use dif- 
light. The 

this conclusion 


standard two-lamp 90-watt, industrial, 


fused equipment used in 


testing consisted o! 
these units 
Metal 
brackets were made up in the mill and 
fastened to the bottom 


which 


fluorescent units. Four of 


were mounted end to end. 
edges of the 
sheets of 
0.125 


placed. This 20-foot unit was then sus 


reflectors in acrylic 


plastic’ 12 x 60 x inches were 
pended approximately three feet over 
the green chain parallel to the boards 
and perpendicular to the direction of 
flow. Four of these 20-foot units were 
used, spaced four feet apart. 

7.3—Environment —The manage 
ment in the mills where this lighting 
was tested was aware of the problems 
of glare from high sky brightness and 


had 


craders. 


closed in the around the 
The 
been painted. The painting was there 
in the test. A 


cially available flat gray paint of 45 


areas 
walls, however, had not 


fore included commer 
per cent reflectance was obtained and 
applied to the walls. The improvement 
in the ease of seeing and carrying out 
the task of grading was immediately 


noticed by all. 


*No. 2333 - 150 


Plexiglas. 
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&. Results of Trial Installation 
8.1—Directional Lighting — (a) 
It took the graders a day or two to be 
to the shadows 
duced on the boards by the directional 


come accustomed pro 


lighting as the boards turned 


the \ 


were 


However, soon learned to turn 


could use the 
After the 


he boards so that they 


best advantage 


t 
lighting to 
| 


ighting had been used for a while, all 


agreed that it made detection 


lects easier 
(b) The grade in the mill 


this ligh 1g as tested were 


tomed to working under fairly 


levels ot fluorescent licht hg and the 


difference n color between the nea 


deseent and fluorescent lighting did 


produce problems rhe 


some minor 


study was nited to redwood with its 
predominantly red color 


(c) The 


by the standard cool 


color differs nees prod 


white and whi 


fluorescent lamps were preferred 

the graders as an aid in detecting stain 
and sapwood; however, management in 
the mill felt that color had 


they pre 


differences 
been over-emphasized and 
ferred the overall results produced un 
der the incandescent lamps 


(d) This 


lighting unit appeared to be of 


directional incandescent 
even 
greater value when used in the grading 
The graders work 
tested 
best 


of finished siding. 
ing where the 
mented that it 
they had worked under, making it con- 


unit was com 


was the lighting 
siderably easier to see the defects that 
they had had most trouble with. 

8.2—Diffuse Lighting — (a) The 
graders working on the green chain 
where the experimental adaptation ol 
existing fluorescent equipment was 
made were accustomed to working un 
der fluorescent lighting and found no 
difficulties in adjusting to this system. 


They 


with this lighting than with 


appeared to be more satisfied 
any they 
had worked under. 

(b) The principal problem encoun 
tered The 


great quantities of sawdust in the air 


was one of maintenance 
quickly collected on the upper surtace 
of the plastic greatly reducing the light 
dust 


tight units with proper diffusion char 


reaching the board. Therefore, 
acteristics as well as fairly high resist 
ance to breakage are recommended. 

8.3—Controlled Test of Effec- 
tiveness of Directional Lighting 
—/(a) The 
graders working on finished siding was 


accuracy of one ol the 


Continued on page 392) 
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d after the lighting of siding graded under these conditions incandescent lighting system with the 
He was previously work were opened in sunlight and thorough same grader and as nearly the same 
iorescent lam stand ly examined from end to end. The ae conditions as possible the percentage 
nits had euracy or efficiency of the grader for of accuracy went up to 90 per cent. 
direct the above conditions under which he It was not possible to eliminate all 
well as had been working was found to be 81 other variables in the sample involved, 
lhun cent so that all of this improvement can not 
ot (b) The lighting was then changed be claimed for lighting. However, the 


directional incandescent system management of the mill felt that if 
ime was allowed for ad half of this improvement were attrib 
change before making uted to improvements in lightu 


eck. Using the directional would still be worth while. 
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Here and There with !|.E.S. Members 


FOLLOWING their dinner meeting March 28 (Bill LIGHT CONTROL and Equipment Design Committee meeting 

Stannard featured speaker), Northwestern Ohio Sec- at I.E.S. Headquarters. At it for two days were, standing, 

and guests visited Toledo Edison's Eric H. Church, Chairman, Milton Buzan,. Elden Witte. 

140, Maurice Robertson, Fred Ogden; seated |. to r.: John Me- 

Laughlin, William Weibel, Henry Peterson, J. Robertson, 
Clarence Clarkson and Car! Holden. 


tion members 
modern equipment display. Group numbered 
including architects, consulting engineers and elec- 


trical contractors. 


S. W. SMITH, Charles Trumbauer and 
Robert Floyd, of Allentown, Pa., receive 
certificates of Completion of Illumination 
Course sponsored by Eastern Pennsylvania 
Section and Penn State University. Making 
the presentation is W. S. Stewart, Adminis- 
trative Head, and T. K. Reeves, Instructor, 


right. See story, page 23A. 


ARCHITECTURAL students win Lighting 
Design Competition in New England Sec- 
tion’s allied arts program. L. to r. are 
Eugene Frost, Allied Arts Committee Chair- 
man; George A. Roman, Third Year BAC; 
Arno Angelo Cascieri, Dean of BAC; Harry 
F. Eagan, Jr., second prize winner and Third 
Year BAC; Carleton Holden, L.E.S.; and C. 
Edward St. Martin, third prize winner and 
Third Year BAC. George A. Roman was 
the first prize winner. 
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STUDENT winners of the Architectural Design Contest, conducted by the South- 
ern California Section, Los Angeles. L. to r.: Alan Gallion, First Prize. Bob 
Lee, second place; Leo R. Pederson, third place tie, with Donald B. Woodruff ; h 

the 


G. 5. Crane, honorable mention; Suat Kepenek, honorable mention. 


C.LE. PAPERS Committee meets in Brussels, April 
18 to plan 1959 Congress, Dr. Arthur A. Brainerd 
(U.S.A.), presiding. Left to right at the Papers Com- 
mittee: General Secretary Chappat (France), Hon. 
Secretary LeGrand (France), C.LE. President, Dr. 
Walsh (England), Dr. A. A. Brainerd, Chairman, Dr. 
Barleben (Germany), Dr. Cohu (France) and Dr. 
Vermeulen (Netherlands). Dr. 
tended joint meeting of Papers and Scope Commit- 


Brainerd also at- 
tee, Belgian Committee on Arrangements, and a spe- 
cial meeting of the National Illumination Committee 


of Great Britain. 


Lighting News 


ARCHITECTURAL student Jon Easley, 
right, University of New Mexico, is 
proud winner of the Allied Arts 
Competition sponsored by the New 
Mexico Chapter of LE.S. Presenting 
the winner's check is Carl R. Albach, 


representing I.E.S. 


CALGARY members (Chineok Chap- 
ter) greet Dex Hinckley, Executive 
Secretary (center) during his visit to 
their Fundamentals Lighting Course. 
Group picture of the Lighting Course 
lecturers includes: Back row — Martin 
Vickers, Bob Maxwell, Don Frost, Bill 
Duke, Archie Levitt, Bob Mason, Bob 
Shortreed, Kay Kirkland. Front row: 
Bob Underhill, Dex Hinckley, Gerry 
Woods, Art Mackie. Missing: Dr. Ber- 
nard Tharpe, Fred Dorward. 


MID-SOUTH Chapter members held a local “Cabinet” meet- 

ing with their Regional Vice-President George Morris during 

his visit to Memphis May 23. Left to right: George Morris. 

Jim Fletcher, Program Chairman; M. E. Broom, Lighting 

Education; Glen McMullen, Chairman-Elect; George Hayes 

and Bob Ridenour, Board of Managers; and H. F. Collins, Jr.. 
Chairman. 
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The Pittsburgh Story—East Central Regional Conference 


on 

they 

lations 

: symp brought 

Region onferenes y i nous : , iN good ions. Cost 
t did for the East Central Regional ind comfort, lates no known 


ference May 23-24, at the Sherato enn principles br does not provide 


Hotel, Pitts! irg Pa Pattern of even “third dimension” he advoea 
was in line with the Guide to the ! “nleasantness.” e noted thi 
luminous 
tion of io Confers es the indi i 1 in the room which . 
" ranged fron 
vidual presentation of thes ‘ avalabl mne’s view without obstr footeand! 
ooteandles: 
another I.E.S. Dividend, complimen f tions, and recommended the planning 
. footeandles 
the P y . lo form dt ire for thé , 
= a ~ mag eee ci na pie baa unged from 18-in h 
One of these little “extras” ‘ { A. elie monotony of extende: 
inch eenters. Of the types of 
ist of registrations, with addresses, ready ‘ ghting ‘urther to obtain his re« ae 
Pen ee s used, 41 were vinyl. There were: also 
by th nd of the first sessio rothe ommendes aracteristic of pleasantness 
— oss = = , wide variations in plenum depth, and 
audience participation in the scoring in lighting, Mr. Clark urged the planning 
, heis of mounting 
of the MMIL.J contest. Judges officially for integration, function, and character ; ; 
4 Seeond technical session was directed 
el the wi rs, b the auc e also The audience viewed, with glasses, stereo : 
rose the nners, but the audience als¢ Tr € ’ , VO. hate, dela eee 
t seore unofficially ust for tl Ww slides of installations and designs. som . : 
i wie a e>cam . ern Pennsylvania Section. First speaker 
nze ‘ P eour rillis ; of them ature . uDS . . : 
imazement And, of course, a brilliar of m miniatu mock-ups, which in was D. R. Phillips on “Recent Trends in 
marty for 250 the losing evening rorates se 6 6e@le t s fi | , 
; Pe — pees oe boments Hi _ Industrial Lighting, Including New 


ecuwscas, Pasesat point, lighting people should not be just Sources.” He noted that with the avail 
avoiding discomfort, but should also be ability of the power groove lamp, trend 


With J odges, General } 
ith A. H dg ’ ner providing pleasantness, in industry is toward very high levels, 
presiding, the conference got off ‘ E. J 


Kelly, Commercial Committee, with eomfort. He showed several new 


good start with an exceptional ‘ 
a Pennsylvania Electric Association, was installations having levels of the order of 


note address and weleome t« ) l the final speaker on this Extended Ar 1000 footeandles 
by the Mayor of Pittsburgh, 


Lawrence. Nelson Warner, Regi 


vidressed the gr up for a weleome 


Region, which he noted constit 


per cent of the Society's membership ‘ , 4 ASME 
The meeting is then turned ver Ce a - 
h« 


W. R. Mackinney. Chairman of he ila A SE | abe 


ine 
delphia Section who presided at t I ‘ " " | uM ' ee : 
technical session ; ae y 
First of the four technical sessions . : . 4 ‘ 
. ’ y 
j x 


presented at the conference was an espe * 
clally timely Symposium on Extended : Sp, 
Area Lighting (luminous ceilings E. D. = 

Altree, first speaker on this symposium, 

suggested that the continuous, vast-area 

overall luminous ceiling is on the wane. 

He showed reeent trends for this systen 

of lighting, featuring panels, decorative 

ideas, and ceiling treatments using col » 

ored patterns and design. He noted espe 

cially the contribution luminous ceiling OFFICERS from the five Sections and Chapters of the East Central Region 
lighting systems have made to effective diseussed regional problems at a valuable Local Activities meeting May 22. 
draft-free air conditioning, and in con Contributing valuable advice and constructive criticism were National President, 
nection with their maintenance suggested Marshall N. Waterman; Vice-President George J. Taylor; Past Regional Vice- 
the expense of this could be reduced if President Paul H. Hildebrand; and 1.E.S. Executive Secretary, A. D. Hinckley. 
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KEYNOTER for opening session was 
Mayor of Pittsburgh, the Honorable 
David L. Lawrence (left). His escort 
to the conference, Joseph S. Schuchert 

AT THE first technical session May 23, these gentlemen formed a team to (right). 

present a valuable symposium on present-day practices for luminous ceilings. 

L. to r.: E. J. Kelly, Director of Commercial Sales, Duquesne Light Company, 

and acting as a reporter for the Commercial Committee, Pennsylvania Electric 

Association; E. D. Altree, Pittsburgh Reflector Corp.; W. R. Mackinney, Chair- 

man of the session and of the Philadelphia Section; and G. W. Clark, Sylvania 


Electric Products Ine. 


VIRGINIA Chapter was elevated to the 
status of a Section, receiving its new 
Charter during the Conference. Pre- 
senting the Charter is Marshall Water- 


SPEAKERS for the technical session on recent trends in lighting. L. to r.: man, left; receiving it Dean N. Jenks, 
W. S. Fisher and D. R. Phillips, General Electric, Nela Park; C. A. Oerkvitz, Chairman of the Virginia Section. 
East Central Re- 


Chairman of the session and of Eastern Pennsylvania Section; and W. W. Weld. Nelson C. Warner. 
Revere Electric Mfg. Co. gional V-P, looks on. 


MMILJ competition was a technical high- 
light of this conference, just as it always is 
at the local, regional and national levels. 
L. to r. H. M. White, Maryland Section; A. 
G. Zitelli, Pittsburgh; Simon Ehrlich. Phil- 
adelphia Section (first prize Residential) ; 
H. V, Ocrting, Chairman of the Competi- 
tion; George C. Linthicum, Philadelphia; 
and Werner F. Rosacker, Eastern Pennsyl- 


vania Section (first prize, Commercial). 
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FOUR busy, hard-working gentlemen were these 
(above) during the two days of the conference. L. to 
r.: James A, Hodges, General Chairman of the con- 
ference; Nelson C, Warner, Regicnal Vice-President; 
National President Marshall N. Waterman; «nd 


James P. Boyden, Host Chairman, Pittsburgh Section. 


FRIDAY luncheon meeting (right) at East Central 


Regional. 


gJuLy 1957 


1 bank 


Armand 


VISITING ladies (left) were entertained at 
luncheon at Gateway Center, to mention 


only one of the several events included in 


the special program planned for them by 
Mrs. James P. Boyden and her Ladies Com- 
mittee. Highlight of the social program, and 
a fitting climax to the successful conference 


was the dinner-dance (below) attended by 
250 celebrants. Reeption and dinner were 


in honor of President and Mrs. Waterman. 





LUNCHEON session addressed by President Waterman. Presiding at this session was James P. 
Boyden, Chairman of the Pittsburgh Section. 


Ivania Sectior 
ghting, Includ 
*hilliy 


; l s Genera 

- Park 

rs ate ' ’ ly eve nd Drafting 

been mentione: it affa ‘ri \ er P ae Vice-Pre . Pp: Roon — : poctrse 
. . Lamy] six ‘ P 

Exterior r ng e Moderr Shopping 


tric 


day evening ‘ 4 I t I 
Thursday Morning, May 2: were \ WW Tag eescece 


honor re« 


eommemorate , p eautiful re ling, . A. Hodges pene 
‘ *} ’ - cts are see a te = os Friday Morning, May 24 


silver coffe 
Third echnical Session 
Y dir V. Oerting 
tal Section 


James P., . } l ( 
. chnie Seasion 


selves ti 4 ladic« atte n every 
- Pr ' \ R. Mackinne 
morning t¢ i“ I ID 
} rmar | elphia Sect 
1oved } ll-pl ed 1 ed ene t r xtended 
ny tems l Altres 


On Mas Friday Afternoon, May 24 

Park Scher yy _—_ -” Dean N. Jenks 

eon party was he _— Asso 3 hairn irg Section 
Dining Room of tl Thursday Afternoon, May 2: 


s 


Friday Evening, May 24 





Dinner-Dance Master of Cere 


President's 
Pitts 


monies, J. P. Boyden, Host Chairmar 
burgh Seectior 


Annual Meeting Presentatior f M.M.I.L.J. Awards 
ordance with Article VII Section 1 of the Constitution, CREDITS 


Annual Meeting of the Society is scheduled to be held at 
. The following committee 


T ‘ssdav. October 10. 1957 : . 
rhursd iy, Love! ] ’ l : were responsible for the direetion of this 


ehairmen 


ety Headquarters 10 a.m., 
ting will receive a report of the proceedings of the conferences 
the fiseal vear 1956-1957 Executive Committee 
‘ N. C. Warner, Regional Vice 
> ~ A 
R G LAUER J. A. Hodges, General Chairmar 
(iene ral Secretary J. P. Boyden, Host Chairmar 
W. P. Thayer, Vice-Chairmar 
J. 8. Schuchert, Secretary 
J. S. Frizzel, Treasurer 


President 


Continued on page 15A 
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DECIDEDLY BETTER 


DAY-BRITE 
Lighting Fiadurs 


There’s no compromise here 


ess 


JULY 1957 


In the laboratory, under a microscope, life itself may hang in the balance. 
Vital work done here demands the best in lighting—Day-Brite lighting 
that provides better over-all illumination, without tricky shadows or glare. 
Don’t take our word for it. Compare fixtures. We’ll stake our reputation 
on what you find. For we know you'll find that Day-Brite does offer 
better lighting ...is built to last years longer... does offer cost-cutting 
maintenance in an attractive fixture design. 


You'll also discover how Day-Brite can answer many other lighting problems, 
in reception areas, corridors, offices, patient rooms, kitchens and libraries. 


Call your Day-Brite representative for a demonstration today. He’s 
listed in the Yellow Pages. Day-Brite Lighting, Inc., 5432 Bulwer 
Avenue, St. Louis 7, Mo. Day-Brite Lighting, Inc., of California, 
530 Martin Ave., Santa Clara, Calif. 


NATION’S LARGEST MANUFACTURER 
OF COMMERCIAL AND INDUSTRIAL 
LIGHTING FIXTURES 


Day-Brite Plexoline® fixtures, prescribed for exacting laboratory 
work in Cardinal Glennon Memorial Hospital, St. Louis. 
Architect-Engineers: Maguolo & Quick 


71181 








2,300 square feet of li 


tures 


Che panels resist warping, cracking ind discoloration 


ght in a ballroom of New York's Park Sheraton Hotel can be varied in intensity to suit the activity. End sections are 


are normally unaffected by moisture and 


ed installat eiling components in this installation by Luminous Ceilings Inc., Chicago, II 


Made easy with BAKELITE Rigid Vinyl Sheet... 


7300 square feet of brilliant hight 


to design easy to install easy to maintain, that’s the comment 
heard from architects, contractors, maintenance men and owners. No wonder 
then, that so many installations of new lighting specify a luminous ceiling 
with translucent panels made of BAke.ire Brand Rigid Vinyl Sheet. And 
kers and customers have the benefits of lighting with the proper intensity 
freedom from annoving glare and shadows. 
Now. find out more about illuminated ceilings to modernize old areas 
to throw a new light on modern interiors. For further information write 
Dept. YP-82 


BAKELITE 


BRAND 


PLASTICS 


UNION 
CARBIDE 


BAKELITE COMPANY, Division of Union Carbide Corporation QD 30 East 42nd Street, New York 17, N. Y. 


lhe terms Baxevrre, Unton Canswe and the Trefoil Symbol are registered trade-marks of UCC 





ontinued 
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embers, Executive 


Committees 


( Oerting, Capital Section 
J. Rugo, Capital Section 


Pennsylvar 
Dm 


A. Oerkvitz, Eastern 
Eastern Pennsylva 
E. Sparrow, Maryland Section 

J. Puckett, Maryland Section 

R. Mackinney, Philadelphia S« 
L. Herr, Philadelphia Sectior 


N. Jenks, Virginia Chapter 


J. Pretzmar 


P. Harris, Virginia Chapter 


Committees 


Registration 
Products In¢ 
Hotel A. R 
Co 
Transportation 
Electric Corp 
Entertainment H. R. Jones 
Power Co 
I Entertainme 


adies’ Reception and 


James P. Boyden, Jr 
President's Dinner-Dance D 


Duquesne Light Co 


North Texas Section New Name 
For Southwestern 
The LES 


Texas, formerly 


Section located in 


known as the South 


western Section, will henceforth be known 


as the North Texas Section. Growth of 


other Chapters and Sections in the Texas 


areas is the chief reason. The action was 


discussed last fall by the Section’s Board 


of Managers, seeking a name _ which 


would be more descriptive of the area 
eliminate confusion be 


served, and to 


tween the name of the Section and the 


Southwestern Region. 
The 


per cent being in favor of a change. Of 


membership was polled with 80 


the names suggested by the members, 
“North Texas 


the most. 


Section” was mentioned 
Council was petitioned at its 
April meeting, with unanimous approval 


for the new name. 


LUNCHEON Session at 
ence, Milwaukee, May 10. 


midwest 


sin as a memento of the 1957 Conference. 


JuLY 1957 


Dallas, 


Regional 
In background, President 
Waterman receives books on Milwaukee and Wiscon- 


Milwaukee Gemuetlichkeit for the 
Midwest Regional Conference 


A nice blend 
Milwaukee 


or should one say meid 
warmth and 


highly educational technical pro 
outstanding characteristi 
of the Midwest 


Che Milwaukee 


gram, was the 


Regional Conferences 


got into the a 


Braves 


naturally. Highlights « their 


fun at tl 


Miller 


ichievements wer part of the 


pre-conference get-together at the 
Brewing Company. So was group sing 
a beer, Milwau 
tour of the brewery 
May 5 


an all-day session of the Coun 


g, good fellowship over 


kee fashion, and a 


All this was on the evening of 


+ 


following 


cil Executive Committee which held its 


meeting in Milwaukee the day before the 
Conference. 
On May 


conference got under way, for some eight 


9 the technical aspects of the 
sessions in two full days. Following an 
one ned 

Hon 
Mayor of Milwaukee, and 
Lisech, Chairman of the Milwau 


invoeation, the conference was 


with an address of 
Frank Zeidler, 
William 


kee Seetion B. 


welcome by 


R funn, Conference 


Chairman, presided. Another feature of 
the opening ceremonies was a Report on 
Joseph \ 


President. 


the Midwestern Region, by 


Schneller, Regional Vie 


MMILJ 


Organization and execution of the con 
test for My Most 
Job in the Midwest 


Interesting Lighting 


Region, could well 
serve as a model for the entire structurs 
of this contest. 


Sections 


Each of the Region’s 


and Chapters appoints an 
These, in 


under the direction, for the en 


thusiastie Contest Chairman. 


turn, are 
Regional Contest Chair 


tire year, of a 


man. This was, again this year, Ernest 


Gallet, who completed his assignment ir 


Confer- 


enthusiasm, 


conducting the final Regional contest 


special session May 9. 
Such attention to organization an 
tail paid off we a 


this 


it has every year f 


Regior Every one of the ter 


groups held a contest, some of them 
as many as 19 local contestants At 
local wi 


Regional ley i only two of the 


Twin Ports and Indiana wer 


attend the 


ners 


unable to eont 


Regional 
where thirteen entries in both Resident 
ind Commercial ¢ 


isses were pres 
The results 

First Prize, 
Poehling, E. H 
Louis Section 


Muni ipal 


Second 


Commerecia 
Lauth 


This job, “St. Lo 


Henry 


Associates, St 


Airport 4 


Prize, Commercial: E. C. K1 


son, Cornhusker Section. “Lighting 


Conference Room.” 
Third Prize, Commercial: James K. ¢ 


son, Architect, Twin City Sectio 


“Lighting Our Savior’s Luther 
Church.” 

Edwin Schno 
Milw 


“Modern Residence Light 


First Prize, Residential: 
Standard Electrie Supply Co., 
kee Section 
ing.” 

Second 


Mrs. Dor 


Light Co 


Prize, Residential: 


MeCutchen, Central Illinois 


Peoria, Illinois, Central Illinois Chay 


ter. “Outdoor Lighting for Fami 


Living.” (Entry presented by Delw 
Schneider 
Frank R. Va 


Valvoda & 


Third Prize, Residential: 
voda, Frank R. 


Chicago Ill., Chieago Section. 


Associates 
“Light 


ing a Complete Residence 


Other contestants in the Regional Cor 


test, all of whom had won first prizes 


Continued on page 164A 


HEAD table at luncheon session May 9. L. to r.: C. L. Crouch. 
L.E.S. Technical Director; J. A. Schneller, Regional V-P; B. R. 
Bunn, Conference Chairman; William Lisch, Milwaukee Sec- 
tion Chairman, and Marshall Waterman, I.E.S. President. 


] a A 
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Time May 9.10, 1957 


Place Hotel Pfister, Milwaukee, Wis 


Attendance 275 


Deleg 


ate 218 


Ladies 9 











A complete list of the sessions program 
includes 

Ed Schnoll, right, St. Louis Section, receives congratulations as winner of the May 9 

Residential section of My Most Interesting Lighting Job Competition. President 

Waterman presented the award. At right, Henry J. Poehling, St. Louis Section, 

winner of the Commercial section of the contest, receives his award from Presi- Frank Zeidler 

« ne ] VV i ee 0 P an fi | 

Milwaukee: William Lisch, Chair 

man, Milwaukee Section 

Report on the Midwestern Region Josep! 

\ Schneller Vice-President Midwestern 


ference 


dent Waterman. 


: Region 
evening. This was in honor of President My Most est hting Job” Contest 
ind Mrs. Marshall Waterman, held in the E. H Contest 
Fern Room of the Hotel Pfister = 
Fifty-nine ladies present enjoyed a caprancaste 
ir own Thev also took Presidis Chairman, W 
Milwaukee 
in the Wednesday even Luncheor Address Mar 
the Miller Brewing Com National President, 1.E.5 


the President’s Danee, and the THURSDAY AFTERNOON 


buffet supper Friday evening In addi Presiding Chairman, A. A. Aronso 
Chairman, Twin City Section 


they met each morning for a Kaffee 
Iowa Section . Panel Session Proper Lighting for Y 


with door prizes, und for lunch Eves At School and at Home 
Watts Tea Shop. Here Speakers 


Central inois pter — : 
ntrai Il inol { hay t : Lawrence I Johnson Supervisor, Commer 
k by Georg Watts, Jr., ial Sales, Northern States Power Com 


k Heart of America Se Philosophy of Living for Your pany ‘i neapolis oe . 
A bridge luncheon was held Fri — ‘ io, Sees ees 
ects i ‘aul, Minn 


the beautiful Nort! ntinued on page 19A 


win City Section 


Coether, Milwaukee Seetior 


Employee C 

Power Company 
l buffet supper ther: 
Cornhusker Section, recently elevated to this status from Chapter, received its 
course. the President’s mew Charter from President Waterman at appropriate ceremonies during the 
1il Danee Thursday Conference. Ford Bates, the Section’s Chairman, right, accepted the Charter. 


Highlight of the soci 
kt 
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NEW Jefferson BALLAST 

WITH EXCLUSIVE AQUALIFT SEALANT 
ELIMINATES MOISTURE FAILURE 
IN POLE BASE INSTALLATIONS 


No—they’re not meant for underwater operation, and we know 
you’re not using them for that purpose. But . most pole base 
ballasts are subjected to moisture hazards from condensation drips, 
storm leakage, and gutter overflows. So—to be sure that the new 
Jefferson mercury lamp ballast is absolutely impervious to any 
moisture damage, it was subjected to the most severe tests we 
could devise. Through on/off operations, in and out of water, 
with high heats and quick cool-offs, NOT A SINGLE TRACE OF 
MOISI1 URE was able to break through the waterproof barriers 
of this new ballast. Now—with this new Jefferson development 

you can make pole base installations with complete safety—at an 


important Saving of your ume und money 


SEE THE BACK OF THIS PAGE FOR THE COMPLETE STORY 


oa 


= — ~ “—y ‘ ts ; 
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30 DAY UNDERWATER TEST 
GIVES POSITIVE PROOF 
THAT NO MOISTURE 

CAN ENTER THIS 
JEFFERSON BALLAST. 


Continuously submerged for 15 days — 
tested on lamp with alternate cycles of 8 
hour operations followed by 16 hour shut 
offs. No change in insulation resistance 
gave positive evidence of no moisture in 
ballast 


Intermittent submersion for 15 days—with 
alternate cycles of on-operation for 8 hours 
out of water followed by 16 hours of 
shut-off, underwater. Again—no change in 
insulation resistance gove proof of no 
moisture inside ballasts 





THE SECRET !S IN THE AQUALIFT 
SEALANT... AN EXCLUSIVE 
JEFFERSON DEVELOPMENT! 


To prevent moisture from entering the otherwise weatherproof 
case through the pipe nipple that provides an exit for the 
ballasts leads, Jefferson engineers developed a revolutionary 
new sealing compound. Retaining its sealing properties 
through extreme heat and freezing cold, it prevents “breath- 
ing” through sudden temperature changes, maintains air and 
moisture-tight closure around and between leads and nipple 
tunnel. 


NO TAPING REQUIRED... 
cuts installation time in half! 


Now you can completely eliminate the time- 
consuming costly weatherproof taping of pipe 
nipples or wiping sleeves. Formerly it was neces- 
sary to (1) tape over nipple and up on leads 
with rubber tape or scotch fill (2) cover this 
with at least two layers of lapped plastic tape 
(3) cover this with friction tape and paint. 
With the new Jefferson mercury lamp ballasts 
you just splice-and-tape line and lamp leads and 
the job is done! 


NO NEED TO “BABY” THIS BABY ... 
lift it by the leads if you like 


Greatest single cause of damage to pole base ballasts has 
been the common practice of using the ballast leads as 
handles. Now you can do this with safety, for the new 
Jefferson waterproof sealant withstands up to 500 Ibs. pull 
when it is lifted by all the leads at once . . . a multiple 
safety margin for the roughest handling. 


YOU PROFIT THREE WAYS... 


qs No Handling Damage Unusual ruggedness eliminates time consuming trips for re- 
placement—voided guarantees—premature breakdowns. 


o) Faster, Easier Installation Count up the labor costs of triple taping and estimate the 
dollars you save by eliminating these operations. 


€) Fewer Call Backs Each instance of pole base ballast failure costs you time 
and money to make replacements. Keep your costs within 
original estimate, with moisture-proof Jefferson ballasts. 


as ELECTRIC COMPANY 


BELLWOOD, ILLINOIS 


PRODUCTS WORTHY OF THE NAME 





Continued from page 16A Buffet Supper Wisconsin Electrix 
' } = WN. Laur re r 
Dr. Frederick W. Hill, Assistant Superin SS a 
tendent of Schools, Minneapolis, Minn 
Dr. D. A. Franz, Optometrist, De Kalb, I! 
C. L. Crouch, Technical Director, I.E.8 
Discussion M. R. Weiman, Central Illinois 


Chapter, Discussion Leader ail concerned with it, especiall 


CREDITS 
Success of this conference brings 


Presidents Reception and Cocktail Dance 


S¢ ul Chairman, Robert Wittenberg 


Y 


May 10 FRIDAY MORNING Joseph Schneller Regional Vice-Pre 

Presiding Chairman, Ford Bates Bev” Bunr iference Ch 

Chairman nhusker Section Ward Gustafson ference Vice-Cha 

Panel Session Luminous Ceilings Inte Charles Laupy nference Se 

grating Problems of Acoustics. Air Cond Edward Griet onference Tre 
tioning and Lighting.’ COMMITTEE CHAIRMEN 

Speakers 

Acoustical Treat 

ex Cort Co v7 

Conditioning D 


Ralp} Cheney ] 
Robert Vandenboom 
Robert Wittenberg Entertainment and Social 
esign Coordination” Sam Cook Attendance and Publicity 
Charles H. Randolph, Wisconsin Elec Arthur Wanty Decorations and Display 
tric Power Company, Milwaukee, Wis Edward 
ghting Design’ R. D. Burnham, The Paul Owens Transportation 
Wakefield Company, Vermilion, Ohio William Lisch 


Papers ar ogram 


Grieb Finance 


Registration and Reception 

Electroluminescence A Progress Report Everett Schaefer ... Hotel 
— Carl F. Jensen, Westinghouse Electr 

Corp., Bloomfield, N. J. Ladies Committee 

ois lng Boge Mg -s Mrs. Mildred Lessenich Chairman 

Luncheon — Presid Chairman 
Welch, St. Louis Section. 

Luncheon Address: “Putting a Shopping Cen 
ter Together’ — Walter Kroening, Capito 
Court, Milwaukee, Wis 


Mrs. Dorothy Laupp 
Mrs. Jean Dustin 
Mrs. Vera Cheney 
Mrs. Dorothy Schnoll 
Mrs. Bea Aik 
Mrs. Rose Maciigan 
FRIDAY AFTERNOON 
Presiding Chairman, Eric H. Charct 
Chairman, Chicago Section Six Years Issues IE 
Panel Session: “Lighting and Lamps.” 
aeelion . = Offered Free 
Industrial Lighting Developments” — Dor 
Caverly, Sylvania Electric Products In 
Light Sources Kirk Reid, General Ele GINEERING from 1949 through 1954 will 
tric Company he 
Discussion: Orlo W. Oberlander, Central Il 
nois Chapter, Discussion Leader information from Mr. Leslie D. Lyon, 
Tour— The Fabulous New Employee Club of 
the Wisconsin Electri Power Company 
Milwaukee, Wis Michigan. First come, first served. 


Complete issues of ILLUMINATING EN 
donated to anyone wishing them, per 


Consumers Power Company, Jackson, 


ST. MAURICE VALLEY Charter, for the new I1.E.S. Chapter in Trois Rivieres, 
Quebec, is accepted by the Chapter’s first Chairman, Jean Lafontaine, left. Joe 
Thomas, Regional Vice-President made the presentation. 


JULY 1957 


Arizona Allied Arts Competition 
Names Winner 


First Place Award in the Allied Art 
Competition sponsored by the Arizona 
Section of LE.S. we 0 Larry Jones 
an architectural student at Arizona St 
College at Tempe. Mr. Jones’ entry f 
tured a lighting study of a proposed loca 
utility office, auditorium and service d 
partment. The competition was held May 
8, at the Arizona Manor Holiday Restau 
rant, Phoenix, with seven entries by 
students of the architectural department 
of the college. 

Second and third place awards went to 
Craig Walling, Jr., and David Hunt re 
spectively. Leader of the group was 
James Elmore, A.I.A., Associate Profes 
sor of Architecture at Arizona State 


College. 


St. Maurice Valley Chapter 
Celebrates Charter Night 


Official presentation of its Charter was 
celebrated May 10 by the new LES 
Chapter, St. Maurice Valley, in Trois 
Rivieres, Quebec, Canada. The new Chap 
ter is the second bilingual group within 
the Society, conducting its meetings in 
French, as does the Quebec Chapter. Joe 
Thomas, Canadian Regional Vice-Presi 
dent made the presentation; the Charter 
was received for the new group by the 
Chapters Chairman, Jean Lafontaine. 

Several special guests attended the 
meeting, from the parent Section in Mon 
treal. In addition to Mr. Thomas, other 
honor guests were J. P. R. Cristel, Chair 
man of the Montreal Section, Douglas 
MacMackin, Chairman of the Maritime 
Chapter, and several officers from the 
Montreal Section. Gifts to commemorate 
the occasion and express the good will 
of other Canadian Sections were pre 
sented from the Montreal Section, To 
ronto Section and Ottawa Chapter. The 
traditional gavel donated by the next 
youngest Chapter is scheduled to come 
from the Chinook Chapter in Calgary, 
and will be officially presented at the 
first Fall meeting. 


RLM Announces Publication 
Of News Letter Service 


A new RLM service for those inter 
ested in industrial lighting standards and 
developments concerning them is an 
nounced by the RLM Standards Insti 
tute, Inc., 326 W. Madison Street, Chi 
eago, Ill. Issued under the direction of 
the Technical Committee of the RLM 
Standards Institute, headed by Charles 


Continued on page 23A) 
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FLUORESCENT: over 290 different lamps for business and industry 





MERCURY: 62 types trom 85 through 3,000 watts 








Westinghouse 


New economy 

and efficiency 

in industrial and 
commercial lighting 


Job- 





Now you can have exactly the right kind of lamp in 
exactly the right size for every individual lighting job 


Westinghouse again demonstrates its leadership in 
lighting with lamps J0b-Tailored to cut costs, reduce 
accidents, improve both “See-Ability” and morale. 
All this is possible because Westinghouse produces 
more than 10,000 kinds of lamps with exclusive de- 
velopments like those below which give you more 
for your lighting investment. 


Fluorescent Lamps, for example, have a new high- 
intensity phosphor— Ultralume™—which gives more 
lumens per watt plus uniform end-to-end light for 
the life of the lamp. 

Mercury Lamps with special “hard” glass Weather 
Duty™ construction. Can’t be harmed by snow, rain, 


condensation—even without protective coverings. 


Incandescent Lamps provide an extra measure of 
quality with exclusive Lifeline Filament™—made 
possible because only Westinghouse controls the 
manufacture of filaments from tungsten ore to fin- 
ished wire. 

In addition, Job-Tailored lamps give you more light from 
existing fixtures. By standardizing on bases, bulb sizes 
and light center lengths, Westinghouse provides a 
high degree of lamp interchangeability. As a result, 
with many Westinghouse lamps, you may increase 
light output to more efficient working and safety 
levels without changing fixtures. 
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INCANDESCENT: 
more than 9,000 to fill every lighting need 


Tailored Lamps 


FREE WESTINGHOUSE JOB-TAILORED LIGHTING 
SURVEY SHOWS YOU HOW TO GET THE MOST FOR 
YOUR LIGHTING DOLLAR. To enable you to spot 
places in your present lighting installations where 
incorrect lamps may be costing you money, call in 
a Westinghouse Lamp Representative. With your 
plant engineer or maintenance supervisor, he will 
inspect your lighting installation, make a careful 
analysis of his findings, and report his reeommenda- 
tions. To get this free service, simply fill out the 
coupon. You'll be dollars ahead with Westinghouse 
JOB-TAILORED lighting. 
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WESTINGHOUSE ELECTRIC CORPORATION 
LAMP DIVISION 

Industrial-Commercial Lighting Service 
Bloomfield, New Jersey 


Please have your Lamp Representative in my 
area make an appointment with our Mr. 
to arrange a survey of our lighting needs. 


NAME. 
COMPANY 

ADDRESS. 

CITY... DONE... $ FATE 


FULL NAME OF PLANT ENGINEER 


you CAN BE SURE...1F ITS 


Westinghouse 
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PHONE NUMBE 


I am interested in [] incandescent 
[] fluorescent [) mercury lighting. 


bee a a a a a a ee eee ee aes 
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Indirect 
Luminous 
Ceilings 


, = are the f acts... 


about a new approach to 


LUMINOUS CEILINGS 


Send for your copy NOW 
and find out why 
I-L-C provides far more 
EFFICIENCY 
ECONOMY 
ARCHITECTURAL HARMONY 


SILVRAY LIGHTING, INC., RKO BLDG., RADIO CITY, N. Y 


Dear Sirs 


Will you kindly, without any obligation on my part, ser.d me 


SILVRAY 


LIGHTING, INC. 


AND ASSOCIATED COMPANIES 


RKO Bldg., Radio City, N. Y. 


the ILC Booklet +S-457 with complete data on Indirect 


Luminous Ceilings 


NAME 


ADDRESS 


a 


city 
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Continued from page 19A) 


L. Amick, the Institute will publish peri 
odically a news letter covering news of 
developments in standards, new specifica- 
tion announcements, progress reports, 
ete. The number one issue now being re 
leased to architects, consulting engineers, 
electrical contractors, electrical distribu 
tors, lighting specialists, ete. covers such 
items as the forthcoming RLM specifica- 
tion covering fluorescent lighting units 
for the 800 milliampere lamps and the 
recommendations for increase in the effi 
ciency of light output on the SD-1 units. 
It is the of the Institute to 


place on the complimentary list all those 


intention 
who may be interested in the specifica- 
tion, installation or purchase of indus 
Requests for 
the Number One issue and for enrollment 


trial lighting equipment. 
subscription list 


Editor, RLM In 


Suite 818, 326 


on the complimentary 
should be sent to the 
dustrial Lighting News, 
W. Madison Street, Chicago 6, Il 
Sheboygan Members Host to 
Milwaukee Section 


in She boy 


hosts 


Is a Charter in the offing 
LES 
to a successful Extension Meeting of the 
Milwaukee Section, April 25. Total at 
119. Milwaukee 


loaded two buses for the special trip and 


gan? members there were 


tendance, members 


were met at the city limits by a delega 
tion from Sheboygan. 

Their evening’s program included a 
guided tour through the plant of their 
brand new Sustaining Member, the R. A. 
and inspection of 


Manning Company, 


four prominent church lighting installa 


tions, followed by a social hour at the 
Sky Room, with the Manning Company 
as host. During dinner, a certificate of 
Sustaining Membership was presented to 
Mr. Roland 


of the Sheboygan Chamber of Commerce 


Manning. A representative 
welcomed the I.E.S. and presented each 
member with a one-pound summer sau 
sage, a product of Sheboygan. 

Speaker of the evening was Mr. Alfred 
Siewert, Milwaukee architect, who spoke 
on “What the Architect Expects of the 
Lighting Profession in Church Architec 
ture.” 


IHumination Courses Sponsored 
By Eastern Pennsylvania 
The Eastern Pennsylvania Section of 


I.E.S., in cooperation with Penn State 
University has just completed a course 
fundamentals 


in Illumination, covering 


and application. The course was desig 
nated by the University as LE. 992. 
The held one 


night a week for 12 weeks at Reading 


two-hour sessions were 
Allentown — Tuesdays at Reading, 
Wednesdays at The 


was planned and supervised by 


and 
and Allentown. 
course 
regular representatives of the Extension 
Service of Penn State and student enroll 


ment was secured by the I.E.S. Section. 
There were a total of 19 students in each 
of the classes. 

Specialists were invited to lecture, 
coming from Philadelphia, New York and 
Central New York as well as the local 
Section. 

Student reaction to the course was such 
that they have asked the University to 


sponsor an Advanced Course next year. 


New Techniques Subject of 
Lamp and Lighting Forum 


A rather novel Forum meeting was 
held in Cincinnati May 20, sponsored by 
the Ohio Valley LES. It 
packaged within one all-day meeting as 


much 


Section of 


information as possible on new 


ght sources and their applications, and 
The 


also aimed at the wide-spread hunger for 


new lighting techniques. program 


up-to-date information on fluorescent and 


mercury ballasts. For local lighting peo 


ple, architects, consulting engineers and 
attended, the 


to be especially valu 


contractors, 131 of whom 


meeting was feit 
able, 


Program chairman and organizer for 


this unique Forum was George H. Seiter 


of the Cincinnati Gas and Electric Com 


pany. Starting in mid-afternoon, the 


Forum recessed at 5:30 for a buffet sup 


per, continuing again at 6:30 and 


throughout the evening. Included in this 


educational project were discussions on 


Lamps — Incandescent, D. R. Phillips, Gen 
eral Electric Co 
Fluorescent, Leo 
Products Inc 
Mercury, A 
Co. 


Discussion 


Duval, Sylvania 


Paulus, Westinghouse Electrix 
included types, characteristics 
and performance, and outdoor operation 
3allasts — Fluorescent and Mercury Ballasts 
M. E. Robertson, Jefferson Electric Con 
pany. Story of types, characteristics and 
performance of 
ballasts. 


fluorescent and mercury 


Lighting Trends—An Architect's View 
Lighting, Frederi H. Kock, Cincinnati 
Architect 

New Designs and Trends in Lighting 
H. Church, Lighting Products, In 
Round Table - Written 


lively discussion 


Discussion quest 


Continued on pa 


MILWAUKEE Section’s annual Extension meeting traveled en mass to Sheboygan, Wisconsin, April 25. Attendance 
totaled 119. At right Chairman William N. Lisch thanks main speaker, Alfred Siewert, architect. 
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Applied Lighting Course 
Dallas, Texas 


An 18-lesson, eight-week Applied Light 


ing Course was completed recently in 


sponsored by the Southwestern 
I.E.8S. members forming the 
Final 


an exception 


with 


specialized faculty. statis 


on the course point to 
ful project. Of the 82 stu 


registered, over 90 per cent at 
tended at least six of the eight meetings. 
body” 


20 electrical suppliers; 


included 30 electri 


The “student 


contractors; 


utility employees; 10 manufacturers’ 


representatives; } architects and 2 from 


industrial management. 


Following the course, all those who 


bad completed it were guests of the Sec 
Certificates 


tion at i's May meeting. 


were pre stnted, and they were urged to 


their interest in lighting by 
L.E.8. 


was 


continue 
joining the Principal speaker at 


this meeting George F. Harrell, 
prominent Dallas architect, who spoke on 
Beyond the Footeandle.” Mr 
of the 


I.E.S. principles relating to quality of a 


‘Lighting 


Harrell stressed the importance 
system, especially with the new 
footcandle The 
uddressed by C. W. Ta 
Dallas 


who 


lighting 
higher installations. 
was also 
President of and 


their 


Power 


Lighting Company, praised 


nitiative in using their own time to fur 


ther eir education 


1.E.S. Officers Elected 
For Year 1957-1958 

i meeting of the I.E.S. Council hel 

1957, the of the 


Tellers was presented, 


; 
report Com 
giving 
f the recent election of offi 
coming year, beginning Ox 
1957 The following have been 


the offices indicated 


GENERAL OFFICERS 


General Electrix 
Ohio 
Browder 


President — K. M Reid 
) Nela Park, Cleveland 
Vice-President — J B 
Power Co., Atlanta, Ga 
General Secretary R. G. Slauer, Sylvania 
Wheeling, W. Va 
Chambers, Appleton Ele 


Georgia 


lectric Products In 
Treasurer J.R 
tric Oo., Chicago, Il 
Directors Until 
Lamp 
Arizona 


1960) J. D. Mitchell, 
Division, Chamblee, Ga 


Public 


Westinghouse 
J D Whitnel 
Phoenix, Ariz. 
Regional Vice-Presidents 
gion, J. ©. Wilson, J. A. Wilson Lighting & 
Toronto, Ont.; Bast Central 
Region ( ©. Shotwell, Philadelphia Ele 
Philadelphia, Pa.; Inter-Mountain 
on, A. E Fleming, General Electric Sup 
Salt Lake City, Utah; Southeastern 

Region, James A. Banton, Tampa Electric Co., 
Tampa, Fila Region, R. K 
Lothrop, Southwestern Gas & Electric Co., 


Service Co., 
Canadian Re 
Display TAd 


tri cx 


Southwestern 
Shreveport, La 


ALABAMA SECTION 


Ohairma J 7 Keyser Jr., Alabama 
Power Co., Birmingham, Ala 
Vice-Chairman — W. C. Martin, Jr., Ala- 


bama Power ( Birmingham, Ala. 
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GRADUATES and instructors of the successful course in Applied Lighting 


recently completed by the Southwestern Section. 


Registration was 82 for the 


eight-week course. 


Secreta Sam Davidson, Alabama Power 
Montgomery, Ala 
Board of Managers 


Broughton, D. G. Hallmark 


Bynum, W. J 
Shook 


Ralph 
A. 8 


ALAMO SECTION 


Darley, 164 USAA Bidg., 
Antonio, Texas 
Faglie, Box 

Antonio, Texas 

Barnes, Rt. #2, Box 

Antonio, Texas 
Board of Managers 

Halse M. G. Simon R. G 


Chairman w.cG 
P. O. Box 6743, San 

Vice-Chairman J. © 7246, 
Hackberry Station, San 

Secretary R. W 


%, Sar 


Cotton, H. R 
Turpin 


ARIZONA SECTION 


Williams, Arizona Public 
Service Co Phoenix, Ariz 


Chairman IR 
Vice-Chairman R. E 
Madison St., Phoenix, Ariz 

Secretary R. W 
ce Co Phoenix, Ariz 
/ Managers L. B. Carlson, P. F 
Ross Hendrix 


Tweedy, 914 W 


Goodmann, Arizona Pub 


M. Gasperak 
BRITISH COLUMBIA SECTION 


Fletcher, Canadian Gen 
Vancouver, B. C 
N. Kolbeins, Associated 
Consulting Engineers, Vancouver, B. C. 
Secretary H. G. Foster, Northern Electric 
Ltd., Vancouver, B. C 
Board of Managers A. M 
N. Bodel, F. G. Crompton, J. R 


Chairman -P MS 
eral Electric Co., Ltd 


Vice-Chairman E 


Anderson, J. 
Walker. 


CAPITAL SECTION 


Charlesworth, General 
Washington, D. C 
Alfred J Sylvania 
Alexandria, Va 
3518 Farthing 


Chairman Ss. W 
Electri Supply Co 
Vice-Chairman Rugo, 
tric Products In 
F jailer 
Silver Spring, Md 

Board of Managers K. W. Cobb. R. M 
Lowry, J. A. McNeal, H. V. Ocerting 


Secretary - 


Drive 


CENTRAL New YoOrRK S&cTION 


Chairman J. J. MeVey, Niagara Mohawk 
Syracuse, N. Y 


John 8 


Power Co 
Vice-Chairman Haney, Crouse- 
Hinds Co., Syracuse, N. Y 
Secretary Robert Caryl 
Syracuse, N. Y 
Board of Managers 
Esthus, J. G. Headley, E. L 


Donohue & Caryl, 


F. Cottrell, D. M. 
Moyer. 


CHICAGO S8CTION 


Chairman — W. F. Carson, Commonwealth 
Edison Co 
Vice-Chairman — J J. McLaughlin, 


Burnett Electric Co., Chicago, Ill 


Chicago, Il 
Kelso 


Secretary Cc. W. Clarkson, Corning Glass 
Works, Chicago, Ill 

Board of Managers B. J. Avery, E. H 
Church, E. H. Gallet, L. H. Van Dermark, Jr 


CLEVELAND SECTION 


Chairman R. W. Morris, General Electric 
Co., Nela Park, Cleveland, Ohio 
Secretary — L. 8. Sternberg 
flector Co., Cleveland, Ohio 
Board of Managers a 
Banahan, Norman Falk, W. H 
Stevenson, Jr 


Pittsburgh Re 


Allen, L. O 
Johnson, A. H 


CONNECTICUT SECTION 


Chairman R. D. Babcock, General Elec 
tric Co., New Haven, Conn 
Vice-Chairman — H. R. Young 
Corp., Watertown, Mass 
Secretary — W. P 
Electric Co., Bristol, Conn. 
Board of Managers R. H. Chase, Merritt 
Neidhart, W. E. A. Richards 


Litecontrol 


Carpenter, The Superior 


Horner, J J 


CORNHUSKER SECTION 


Mark |} Lee Iowa Public 


Sioux City 


Chairman 
Iowa 
Ford E 

Nebr 


Service Co 

Vice-Chairman 
20th St.. Omaha 

Secretary — Merle Burris, Jr 
Sioux City, lowa 
Managers W. J. Cook, E. C 
Palmer, Jr.. W. M. Scholes 


Foster, 1006 N 
lowa Public 
Service Co., 

Board of 
Knudson, H. J 


EASTERN New YorK SECTION 


Chairman — J R Hartman, American 
Schenectady, N. Y 

Vice-Chairman John 8. Baker, Westing 
house Electric Corp., New York, N. Y. 

Secretary — John M. Harney, Smith 
tric Co., Inc.. Cahoes, N. Y 

Board of Managers —S 
G. C. Mills, J. L. Ottenheimer, G. F 
ourt 


Locomotive Co 


Elec- 


E. Middlebrooks, 
Ran- 


EASTERN PENNSYLVANIA SECTION 


Chairman — E. H. Kelsey, Pennsylvania 
Power & Light Co., Harrisburg, Pa. 

Vice-Chairman—Richard J. Pretazman, Raub 
Supply Co., Lancaster, Pa. 

Secretary —J. R. Fritz, 
Inc., Reading, Pa 

Board of Managers —R. M 
Mediar, R. A. Reynolds, G. E. 


Gilbert Associates, 


Hauer, J. L. 
Solley. 


FLORIDA SECTION 


Chairman — R. L. Sirmons, Florida Power 
Corp., Clearwater, Fila 
Vice-Chairman — M. L. Harkey, Jr., 
eral Electric Co., Tampa, Fla 
(Continued on page 27A) 
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.e the man from Smithenalt- 


*john E. Artopoeus of Artopoeus-Smith Company, Northern Ohio representatives, one of Smithcraft's nationwide soles-engineer organization. 


Whether he's in your office to bring you up-to-date on the newest development in shielding or out on the job 
to survey lighting requirements, his primary concern is to help you get the most out of every dollar ear marked 
for lighting! You can depend on his judgement because his reputation in the industry has been built on talking 
facts to men like yourself who want and need straight answers about lighting. You'll find it pays to call him! 


...another NEW luminaire from (o¥ev7 459979 
EXECUTIVE 


a new very wide and shallow all-steel 
fluorescent unit with self illuminated sides 


This new Smithcraft development solves the prob- 
. . . _ . . Ww” Smithcraft fluorescent lighting units are installed in thousands of offices, factories, stores, 
lem of lighting in low ceiling interiors. Only 312 schools and diversified interiors from coast to coast. Wherever good lighting is important, 


deep, EXECUTIVE offers a soft, eye-pleasing over- you'll find . 


all appearance, with the metal re ee Sr th / aft — AMERICA $ FINEST FLUORESCENT LIGHTING’’ 
A 


by light from the fixture itself to minimize con- eanaeataeunest ts 


‘ 


trast. The shielding provided by the rigid louver 


: , “i 
t 4 id-Start lim- =| 
4 and 8 lengths, for 2 or 4 Rapid-Start or Slim- 9 5 eace arrach TO YOUR BUSINESS LETTERHEAD and mail to 


line lamps. For distinctive, modern ilumination, the t Smith 4 LIGHTING, CHELSEA 50, MASS 
EXECUTIVE is a very useful and attractive new 


is 30° crosswise and 45° lengthwise. Available in 


NAME 
—OEeEEEyE———E— eee cenenees — 
ADDRESS EEE lO — 


Please send me the monthly publication, “Light Side of the News’’, so that | can keep in touch 
with the latest trends in lighting. 
Please send me the EXECUTIVE” Folder and catalog sheets. 


Please send me the complete SMITHCRAFT CATALOG, containing data on America’s Finest 
Fluorescent Equipment. 





lighting tool. 


LJ 


0 





Which of these 3 
new General Electric 
Lamps solves EN at 
your problem? exer HRY area ae = 


generates more white light than ever before—gives you up 
to 63% more light on the work than any other General 


Electric 400-watt type. And the light from this new G-E 


Reflector Lamp costs you up to a third less! 


G-E "POWER-GROOVE”. Planning any new lighting? 
New General Electric “Power-Groove’’ fluorescent 
lamps give you nearly double the light of High-Out- 
put fluorescents . . . 24% times as much as 8-foot Slim- 
lines. Save 5% to 20° of your initial cost and have 
fewer parts to maintain. General Electric “‘Power- 
Groove” Lamps are Rapid Start lamps that need no 
starters—and are to be used in fixtures and circuits 
designed especially for them. If you’re planning new 
lighting, investigate G-E ‘‘Power-Grooves’’. Several 


manufacturers now have fixtures available. 


G-E QUARTZ INFRARED. Need more heat in less 


space? Here’s the smallest, hottest source of electrical 


heating on the market (100 watts to the inch). They 

heat fast, cool fast; they’re versatile, safe and economi- 

cal . . . ideal for baking, drying, shrinking gears, 
191110 | ur (Bi setting inks 


There’s a new or improved G-E Lamp to serve you. 
Check your local General Electric Lamp Representa- 
tive, or send for literature. Write: General Electric Co., 
Large Lamp Dept. IE-77, Nela Park, Cleveland 12, 
Ohio. Specify Quartz Infrared, “‘Power-Groove”’ or 
White Mercury. 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 
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Continued from page 24A) 
Secretary —J. T. Dolphy, General Electri 
Co., Tampa, Fila 

Board of Managers — E. A. Bartlett, C. E 
McCormick, H. L. Rhodes, W. B. Shenk 


GBORGIA SECTION 


Chairman W. C. Fink, Jr., 70 4th St., 
N. W., Atlanta, Ga. 

Vice-Chairman — Thomas W. Haslam, Geor 
Atlanta, Ga. 
Andre, 


gia Power Co., 
Secretary —S8. J. 

Co., Atlanta, Ga 
Board of Managers - John Brun, J. J 

Burns, P. E. Newman, W. M. Pearson. 


Georgia Power 


GOLDEN GATE SECTION 


Chairman —C. W. Macy, Pacific Gas & 
Electric Co., San Francisco, Calif. 

Vice-Chairman — John E. Keyes, Benjamin 
Electric Mfg. Co., San Francisco, Calif. 

Secretary -— J. ©. Epperson, 721 Bryant St., 
San Francisco, Calif. 

Board of Managers —- George M. Baker, J 
E. Barnes, Guy De Leuze, H. A. Wright 


HEART OF AMERICA SECTION 


Chairman —T. ©. Sidlo, 
Co., N. Kansas City, Mo. 

Secretary —J. L. Krall, Sylvania Electric 
Products Inc., Kansas City, Kans. 

Board of Managers —H. B. Ewert, F. I 
Feagans, F. E. Miles, F. L. Taylor, N. J 
Thompson. 


General Electric 


INDIANA SECTION 


Chairman — R. L. Peloquin, Westinghouse 
Electric Corp., Indianapolis, Ind. 
Vice-Chairman — N. J. Reinhart, 
Electric Supply Co., Indianapolis, Ind. 
Secretary — Pierce Eckhart, General Elec- 
tric Co., Indianapolis, Ind. 
Board of Managers — H. W. Claffey, Den 
ton Hall. N. F. Schnitker, Donald Weir 


Peerless 


Iowa SECTION 


Chairman M. H. Galbraith, 222 First St 
N. E., Cedar Rapids, lowa. 

Vice-Chairman — E. W. Schoenherr, Gen 
eral Electric Co., Rock Island, Ill. 

Secretary — Mrs. Mary Stafford, 
Electric Co., Des Moines, Iowa. 

Board of Managers — W. D. Barnhizer, L 
J. Widigen, G. L. Williams, W. L. Yarger 


Thomas 


MARYLAND SECTION 


Chairman — P. K. Allen, General Electric 
Co., Baltimore, Md 

Vice-Chairman — Paul J. Puckett, Westing 
house Electric Corp., Baltimore, Md. 

Secretary J. D. Smith, General 
Co., Baltimore, Md. 

Board of Managers —J. C. Burdette, Jr., 
M. E. Gillespie, C. E. Sparrow, Jr., H. M. 


White 


Electric 


MICHIGAN SECTION 


Chairman —- J, F. Finn, The Detroit Edison 
Co., Detroit, Mich 

Secretary —C. C. Munroe, Jr., 
Guth Co., 25741 Kennedy Drive, 
Mich. 

Board of Managers — Adriaan Van Oss, E 
W. Pratt, Duncan Preston, G. 8S. Thornton, 
M. V. Westrick. 


Edwin F. 
Dearborn, 


MILWAUKES SECTION 


Chairman — W. C. Kuhnke, Wisconsin Elec- 
tric Power Co., Milwaukee, Wis. 
Vice-Chairman —-M. H. Bruesewits, Wis 
consin Electric Power Co., Milwaukee, Wis. 
Secretary — R. L. Wittenberg, Herman 
Andrae Electrical Co., Milwaukee, Wis. 
Board of Managers — R. R. Cheney, W. N. 
Lisch, Robert J. Present, Edwin Schnoll. 


MONTREAL SECTION 


Chairman — W. P. Beazley, Northern Ele 
tric Co. Ltd., Montreal, Que. 

Secretary— Gordon Nako, Mitchell Mfg. Co., 
Ltd., Montreal, Que. 
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Region 


Northeastern 


East Central 
South Central and 
Southeastern 
Southwestern 


Midwestern 


Inter-Mountain 
South Pacific 


Pacific Northwest 


Great Lakes 





1958 Regional Conferences, |.E.S. 


Place 
Statler Hotel 
Hartford, Conn 
Richmond, Virginia 
Lafayette Hotel 
Little Rock, Arkansas 
Shreveport, La. 
Hotel President 
Kansas City, Mo. 
Pueblo, Colorado 
El Cortez Hotel 
San Diego, Calif. 
Multnomah Hotel 
Portland, Oregon 
Sheraton Hotel 
Rochester, N. Y. 


Date 


April 10-11 


April 14-15 
April 24-25 


April 28-29 


May 1-2 


May 8-9 
May 14-15 
May 22-24 


June 23-24 








Board ef Managers —F. W. Fulle, V. Labbe 
Yven Montcalm, J. E. Shepherd, J. M. Wick 
ett. 


New ENGLAND SECTION 


Chairman — Walter L. Ball, Stone & Web 
ster Engineering Corp., Boston, Mass. 

Vice-Chairman—Edward O. Kassman, West- 
inghouse Electric Corp., Boston, Mass 

Secretary — John Carr, General 
Co., Boston, Mass 

Board of Managers —L. A. Bean, J. F. G 
Eichorn, Ralph Huse, Paul Lamson. 


Electric 


NEW ORLEANS SECTION 


Chairman — Walter T. Faber, Louisiana 
Power & Light Co., New Orleans, La. 
Vice-Chairman — Charles C. Kleinschmidt, 
P. O. Box 843, New Orleans, La. 
Secretary — G. A. Segal, New Orleans Pub 
New Orleans, La, 
Brown, 8. H 
A. Btelly 


lic Service Co 
Board of Managers —G. E 
Nothacker, G. C. Schroeder, Jr., J 


New YorK SECTION 


Chairman — Herbert A. Anderson, Duro 
Test Corp., North Bergen, N. J. 
Vice-Chairman — Robert L. Zahour, 
inghouse Electric Corp., Bloomfield, N. J 
Secretary - J Ww Hamilton, Day-Brite 
Lighting, Inc., New York, N. Y. 
Board of Managers — W. H. Keen, Robert 
Levenstein, R. V. Smith, W. 8S. Till. 


West 


Norta Texas SECTION 


Chairman — Thomas L. Moore, Fischbach & 
Moore of Texas, Inc., Dallas, Texas. 

Vice-Chairman — E. L. Cole, Dallas Power 
& Light Co., Dallas, Texas. 

Secretary — W. T. Kimery, Dallas Power & 
Light Co., Dallas, Texas 

Board of Managers — J. B. 
Dinsmore, D. 8S. Gallagher, L. V 


Deck, Jr., E. I 
Randle 


NORTHWESTERN OHIO SECTION 


Chairman — John B. Cloer, The Toledo Edi 
son Co., Toledo, Ohio. 

Vice-Chairman — Richard J. Gross, 
Electric Co., Toledo, Ohio. 

Secretary — Paul B. 
Son, Toledo, Ohio. 

Board of Managers — Lyle Cole, Homer 
Ferguson, Walter Ruehlin, W. H. Teel, Jr 


Gross 


Hood, Eggleston & 


OunI0 VALLEY SECTION 


Chairman — V. G. McClusky, General Ele: 
trie Co., Cincinnati, Ohio 

Secretary — F. B. MacRae, The Miller Oo., 
Cincinnati, Ohio 


Board of Managers —L. P. 
Rostek 


Cohron, D. T 
Ostrander, R \ Ruth ©. Rutterer, 


P. F. Stiller. 
OIL CAPITAL SECTION 


Chairman — W. T. Walters, Publix 
Co. of Oklahoma, Tulsa, Okla 

Vice-Chairman — J. C. Netherton, Jr 
E. 44th St., Tulsa, Okla 

Secretary — R. Almond, 
Co., Tulsa, Okla 

Board of Managers C. H. Dollmeyer, J. 
H. Rauch, J. R. Seay, T. C. Wier. 


Service 
3130 


Almond Electric 


OREGON SECTION 


Chairman — Jack Cottinghan -ortland 
General Electric Co., Portland, Ore 
Vice-Chairman — Delbert W 
gon State College, Corvallis, Ore 
Secretary — John Schulter, Sunbean 
ing Co., Portland, Ore 
Board of Managers 
Fred Farley, Jerry Miller, 


Shirley, Ore 


Light 
Garland Barlogi 
Dwayne Seely 


PHILADELPHIA SECTION 


Chairman — R. R. Enghouser, Sylvania 
Electric Products Inc., Philadelphia, Pa. 
Vice-Chairman Thomas G Broussard, 
Westinghouse Electric Corp., Philadelphia, Pa. 
Secretary— W. P. Graham, Philadelphia 
Electric Co., Philadelphia, Pa. 
Board of Managers — Edwin H 
W. Kafka, David D. Lees, H. A 


Henrie, V 
Williams 


PITTSBURGH SECTION 


Chairman — James A. Hodges, James A 
Hodges Co., Pittsburgh, Pa. 
Vice-Chairman — John 8S. Frizzell, 
burgh Reflector Co., Pittsburgh, Pa. 
Secretary — W. A. Eisenhower, 
Carson St., Pittsburgh, Pa 
Board of Managers ~ 2 
L. W. Hornfeck, J. B. McNall, D. 


Pitts 
238 West 


Boyden, Jr 
C. Thomas 


Pucet SouNnD SECTION 


Chairman — John O. Berg., B. A. Travis & 
Associates, Seattle, Wash. 
Secretary —J. H. Wells, B. T 
Seattle, Wash 
Board of Managers H. ¢ Hall, H. R 
Huber, R. E. Jones, E. A. Matlock, ©. I 


Page. 


Heinz Co., 


ROCHESTER SECTION 


Chairman — Fred Schmidt, Graybar Electric 
Co., Inc., Rochester, N. Y. 
Secretary — W. H. Louden, Rochester Gas 
& Electric Corp., Rochester, N. Y. 
Continued on page 28A) 
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Electric 


de Smith 
St. Louis, Mo 
General Elec 


Mangold 


Brooks Chassaing, J 


an, Jr., R. J. Welcl 


Johnson 
Graybar 
General Electric 


Chriamer, Curt 
McGonigle 


Y 


SovuTHERN ORNIA SECTION 


Chairman Ro 


Bevan, Sylvania Elec 
Producta In Los Angeles, Calif 

Vice-Chairman Audie Ashcraft, Southern 

lifornia Edison Ce Los Angeles, Calif 

-~F. B. Lee, General Electric Co 

os Angeles, Calif 

Roard of Managers _ a 
Jones, P. F. O’Brien, H. I 


Secretary 


Hochenauer, J 
Strahn 


Tar Heew SecTion 


Chairman J. J. Cardo, Independent Elec 
Supply Co., Charlotte, N. © 


Vice-Chairman James A Lowe, Duke 


Greensboro, N. C 
Cordle, J. N 


Power Co 
Secretary = a Pease & 
Co., Charlotte, N. © 
Board of Managere—P. © 
Gatewood, 8. B. Harper, G. C 


Butler, E. C 


Hough 


TENNESSER VALIL&yY SECTION 


Harry Bourgeois, 1805 Hayes 
St.. Nashville, Tenn 
Secretary J. D. Harris 
Service. Nashville. Tenn. 
Board of Managers Joe Fowler, May L 
Gale. J. B. Holt, Bill Roberts, J. Stansell 


Chairman — 


Nashville Electric 


TorROnNTO SECTION 


Chairman J. M. Choriton, Toronto Board 
of Education, Toronto, Ont 
Vice-Chairman — FE Machtinger, 
Hinds Co., Toronto, Ont 
Secretary —R. P. Lindsay 
Material Inc., Toronto, Ont 
Board of Managers — A. J. Brown, W. A. 
Henschel, K. Tate. 


Crouse 


Canadian Line 


Dalrymple, A. W 
Oiry SECTION 


Chairman G. W. Frederick, General Elec- 
tric Co., Minneapolis, Minn 

Vice-Chairman—Francis T. Tillemans, West- 
inghouse Electric Corp., Minneapolis, Minn. 

Secretary — J ©. Newhouse, Northern 
States Power Co., Minneapolis, Minn. 

Board of Managers — A. A. Aronson, John 
Bahnak, G. P. Ellison, BE. H. Vosa. 


Twin 


Urtan SEcTION 


Chairman F. ©. Bates, Bates Engineer- 
ing Co., Salt Lake City, Utah. 
Vice-Chairman — J Ww Lowder, 
Sales OCo., Salt Lake City, Utah 
Secretary R. ©. Evans, 110 Social Hall 
Ave., Salt Lake City, Utah 
Board of Managers — Ernest Forsberg, W. 
A. Huckins, Jr.,. H. R. Tripp, ©. J. Vacher. 
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WESTERN MICHIGAN SECTION 


Chairman D. A. Harper, General Electric 
Pr Grand Rapids, Mich 
Vice-Chairman William Winglar, J. & G 
Grand Rapids, Mich 


Secretary I I 


ly Ce 
Daverman Co 
Nurnberger, Consumers 
Traverse City, Mich 

~Kenneth Gelders, R 
Q. Miller 


Power Co 
Board of 


am, Ray McGuire, J 


Managers 


Western New York Ssorion 


Chairman L. P. Gauthier 
ts In Buffalo, N. Y 
William P. Ackendorf, Niagara 
wer Corp Buffalo, N 7 
Managers T. E. Barhite, Jr., F 
Neal Jacobus, B. F 


Sylvania Ele 


I Hayes 


Edmonton Chapter Completes 
Successful Lighting Course 


The relatively youthful I.E.S8. Chapter 


in Edmonton, Alberta undertook and suc 


cessfully completed a Section-size project 


recently in its eight-weeks Illumination 


irse. Some 63 local engineers and ar 


chiteets registered for the course which 


consisted of eight lectures as follows: 


Theory of Light Ron Phillips 
Illumination Terms Ron Phillips 
Lamps — Fred Dorward 
Industrial Lighting Art Baragon 
Wiring — Art Neilson 

lumination Designs John Morgan 
-Gordon Raisbeck 
Store Lighting Ron Vernon 
Allsopp 


Office and School 

Economics - Bruce 

Exterior and Residential — 
Fred Dorward 


John Morgan and 


Students completing the course were 
honored at a special Ladies’ Night Even- 
dinner held at the Hillcrest 


Edmonton, 


ing and 


Country Club, where certifi- 
cates of 


those 


attendance were presented to 


meeting the attendance require- 
ments. 

In view of the enthusiasm with which 
this year’s students received the course, 


the Chapter plans to repeat it in the Fall. 





BOUT PEOPLE 





James R. Chambers, formerly with 
Electric Manufacturing Com- 
pany, Des Plaines, Illinois, and currently 
Treasurer-elect of I.E.S., 


Appleton Electric Company, Chicago, Tlli 


Benjamin 
has joined the 


nois, as Sales Manager of the company’s 
Lighting Division. 

A new sales district has been estab- 
lished by Westinghouse in the north Los 
Angeles area. Heading the new office 
will be Willard C. Hird, it has been an- 
Raymond K. Leonard, for- 
merly manager of the Los Angeles sales 
district from which the new district was 
developed, will manage the newly created 


nounced. 


south Los Angeles sales district. 


R. L. Biesele, Jr., formerly professor 
of electrical engineering at the Univer 
Oklahoma, Okla., and 

Methodist Dallas, 
the position of Chief 


sity of Norman, 


Southern University, 
recently assumed 
Servo Engineer of Fenwal, Inc., Ashland, 
Massachusetts. The company operates in 
the field of 
and control and 


temperature measurement 


infrared detection. 


General Electric Company Large Lamp 
Department has announced several new 
district sales managers. James W. Bil- 
lings has been named Pacific Sales Dis- 
trict Manager for the company’s San 
Francisco office. In his new post, Mr. 
Billings succeeds Donald D. Scarff. For 
the past two years Mr. Billings was a 
district manager for the Photo Lamp 

Continued on page 380A) 


ABOUT half the registrants in the Edmonton Chapter course on Fundamentals 
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Upward light component on Sylvania 
NTWS fixtures means more and 
better light on the job. Reflector 
slots also induce lamp-cleaning up- 
ward “‘chimney” draft. 


LIGHTING 

















For over half a year, Sylvania NTWS 
industrial lighting fixtures have been 
on the job at the new physics research 
laboratories of one of the country’s 
largest industrial firms. 

These semi-direct lighting units main- 
tain the high 70-80 footcandle levels 
needed for critical seeing tasks, in 
studying the electrons which surround 
the atomic nucleus, in developing a 
long list of new products based on 
these studies. 

Spearheading new trends in indus- 
trial lighting, Sylvania NTWS fixtures 
deliver a full 10% upward light com- 
ponent through slots in reflectors. This 
increases illumination efficiency and 
total light output. Jt mellows harsh 
overhead contrasts . . . softens eye-straining 
shadow and glare spots at working level. 

**The Sylvania fixtures were selected 


ELECTROWICS 


TELEVISION 


because they met specifications set forth 
by our General Engineering Depart- 
ment, at a realistic price,’’ reports an 
engineering representative from these 
laboratories. “In 8 months of use, there 
has been no drop in efficiency, no re- 
pairs have been required, and lamp 
replacement is rapid and easy.” 

For expert lighting assistance, con- 
tact the Sylvania Fixture Specialist in 
your area. And write direct for our free 
new helpful booklet No. V-501, “‘Pre- 
scribed Lighting Protects the Eyes of 
Industry.” 

Syivania Evectric Propucts Inc. 

Dept. G30, Lighting Division—Fixtures 

One 48th Street, Wheeling, W. Va. 


SYLVANIA 


fastest growing name in sight 


ATOMIC ENERGY 





tinued from page 28A 


Department with offices in Atlanta, 


In the Michigan Sales District of Gen 
Electric in Detroit, Ted P. Brown 
appointed district manager, 
eeding Earl A. 
ired July 1 after 
with the 
Robert J. 


been 
Anderson who re 
nearly 44 years of 
company 


Diefenthaler has been 


me Sales District Manager 


Chicago 
In his new post, Mr 
Frederick F. 


inager 


of General Electric 


Diefenthaler succeeds 
Denny as district m 
Florida Sales District Man 
ectrie will be D. 


Jr.. 


The new 
wer for General | 
Jefferson Faulkner, 
Douglas B. Clark. 

For the New York District of 

eral El Paul H. Ganther h: 
een appointed district ms i 


offices in New York City 


succeeding 


Sales 


ectric 


Robert F. Herzer has been named In 
Manager for G.E 


late John R. 


diana Sales District 


Mr. Herzer 


Colville, Jr., in this post 


succes ds the 


Albiez, president of 
, Chicago, was 
National 


Distributors at its 


George Engle 


wood } 


tlectrical Supply Co 
elected president of the Asso 

tion of El 
49th Annual Convention, in Washington, 
D. ( Mr. Albiez Ralph J. 


marketing manager for the 


ectrical 
succeeds 
Brown, 

eral Electric Supply Co., Bridgeport, 


who becomes a director 


A new consulting firm of R. D. Burn- 
ham and Associates has been established 
in Vermilion, Ohio, headed by Robert D 
Burnham, with The Wakefield 


formerly 


Lighting Company 
Meriden, 


I Conn., 
has announced the appointment of Wil- 


Miller Company, 

liam I. Vawter, Jr., as sales representa 
for George and Jackson County in 
Alabama. Mr. Vawter will work out of 
Atlanta in a combined sales effort 


Charles L. Woodyard. 


with 


Oscar P. Cleaver of the U. S. Army 
Research and De 
Fort Belvoir, 


has been honored as the first Army 


rps of Engineers’ 
pment Laboratories, 
ee chosen to attend the Executive 
pment Program at Cornell Univer 
hief of the Electrical Engineering 
tment at the 


40 selected 


Laboratories, he was 
executives from busi 
nd government to attend the pro 


which began June 16, and extends 


Thomas B. Turner has been named 
at the Gen 


st Department accord 


lanning specialist 


E. C. Sehorr, 


for the depart 


Crouse-Hinds Company, Syracuse, N. Y. 
has announced the appointment of Gor- 
don Van Dyke Miller as divisional man 
Philadelphia 


ager of the company’s 


Sales Division. In his new post, Mr. 
Miller replaced Charles Knox, Jr., whose 


retirement was announced June 1. 


\ new Marketing Department has 
been announced for the John C. Virden 
Company, Cleveland, Ohio. The new de- 
partment will be headed by Robert W. 
Minett, Jr., Director of Marketing, and 
will include C. L. Smythe, Alex E. Mas- 


terson and E. A. Pacius. 


Willard C. Brown, Manager of Appli 
cation Engineering for the General Elec- 
tric Company, has been elected president 
of the 


He succeeds 


Cleveland Engineering Society. 
Warren H. Chase, 
Ohio Bell Telephone 
Company who served two terms as presi- 


vice- 


president of the 
dent and is a member of the Board. 


George S. Evans has been named man 
uger of fluorescent lamp engineering for 
the Westinghouse Electric Corp. In his 
new position, Mr. Evans will be in charge 
of all fluorescent design and development 
engineering for Westinghouse, in Bloom- 
field, N. J. 
Evans was district lamp sales manager 


Prior to the appointment Mr. 


in Detroit. 


William G. Darley, consulting engi- 
of the Alamo 


Section of I.E.S. has announced the open 


neer and chairman-elect 
ing of his new consulting office at 164 
USAA Building, San Antonio, Texas. 
Mr. Darley, a Fellow of I.E.S., formerly 
engineer in Austin, 


was a consulting 


Texas 


George N. Hawley, vice--president of 
Southern California Edison Company has 
elected 


Electrical Association. 


been president of the Pacific 
Coast He and 12 
directors were elected at the concluding 
of the association’s 40th annual 


session 


convention in San Franciseo, May 15-17. 


Lester E. Barrett, president of Barrett 
Electric Supply Co., St. Louis, Mo., re 
ceived the Distributors Medal and Purse, 
given under the James H. McGraw Award 
for Electrical Men, at the annual meeting 
of the 
Distributors in Washington, D. C., May 
28. Mr. Barrett received the award for 


Nationai Assodation of Electric 


his leadership and influence in encourag 
ing the active participation of his fellow 
distributors in forwarding the broad 
goals of adequate wiring nationally and 


locally. 


Guy C. Rhoad has been named vice 
president in charge of manufacturing of 
Manufacturing 
Rhoad 


the Gibson Company, 


Atlanta, Georgia. Mr joined the 


Gibson organization in 1950 as design 
engineer and has headed the firm’s de- 


sign department since that time. 


Chuck Bacon has been appointed Sales 
Engineer and representative for Lead- 
Oakland, Cali- 

announcement 
He will 
Sacramento, 
Builders 


light Fixture Company, 


fornia, according to an 
from Milton Kosman, president. 
make his headquarters in 


California, with offices in the 


Exchange. 

The Institute of Electrical 
Engineers has elected Walter J. Barrett, 
of Glen Ridge, N. J., as its 1957-1958 
Announcement was also made 


American 


president. 
of the 


three directors, and a treasurer. 


election of five vice-presidents, 


Robert B. Cullum has been named a 
director of Dallas Power and Lighting 
Company, and P. M. Rutherford, long 
LE.S., has been 
and 


an active member of 


named Vice-President Cammercial 


Manager. 


Newly 
Day-Brite 
will be 


appointed representative for 
Lighting, Inc., west coast 
William Benndorf of 


Benndorf will 


branch, 
Phoenix, Arizona. Mr. 
represent Day-Brite for the state of Ari 


zona. 


Sunbeam Lighting Company, Los An- 
geles, has announced the acquisition of 
Reynolds Metal 
plant at Gary, Indiana. The new facility, 


the 4%4-acre Company 
to be designated Sunbeam Lighting Com 
pany, Inc., Eastern, is expected to be in 
operation by July Ist. Officers 
will be Herbert L. Krieger, Chairman of 
the Board, Phil R. Freeman, President, 
Mace Bodian, Vice-President, and Irving 
Weisbart, Vice-President 


about 


Charles I. Brady, Jr., 
(N. Y.) District Lighting Sales Manager 
of Sylvania 


Metropolitan 
Electric Products Inc., has 
the Field Sales Manage 
ment Award of the National Sales Execu 
the NSE’s annual Inter- 
national Distribution Los An 
The award was established three 
years ago by the Board of Directors of 
the National Sales Executives Inc., which 
of 30,000 
members and 210 sales executives clubs 
located in North South America, 
Europe, Africa, Australia, and the Philip 


been awarded 
tives at 22nd 
Congress, 


geles. 


is a non-profit organization 


and 
pines. 
Andrew Genor has been assigned to a 


field position Material Indus 
He will headquarter at Spokane, 


by Line 
tries. 
Washington to serve as lighting engineer 
in the company’s Mountain States Divi 


sion 
Continued on page 40A 
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ALSO AVAILABLE IN 
COMMERCIAL DESIGN 


ABSOLUTELY NOTHING LIKE IT FOR 
FAST INSTALLATION AND FLEXIBILITY 


Snap—and It’s Up. The inset shows how the plug built into the 
fixture automatically engages a receptacle in the Uni-Race. 
Simple hooks and latches fasten the fixture to the Uni-Race. 


Contractors throughout the country report that a com- ibility the owner enjoys. Ortho fixtures can be mounted 

plete Gibson Ortho installation takes, on the average, in continuous rows or at intervals, and re-spaced at 

only 22 man-minutes per fixture, including stems, lamp- any time in a matter of minutes. 

ing and mounting. That’s just a fraction of the time 
. . . . > le i WRITE, WIRE OR CALL FOR COMPLETE INFORMATION 

required for conventional installations. But speedy in- 


stallation is only part of the story. Consider the flex- 


mal 


i.) ba 
- ne 


1 Telescoping sections of Uni-Race Light but rigid Uni-Race assembly, Fixtures snap into place in seconds 
assembled and wired on the floor. up to 24’, easily lifted and hung. without tools. No wired connection. 


Patent Pending 
MAKERS OF THE NEW 


————— FIXTURE 
Wreastal 1c WITH N 
. DARK AREAS ° 


IN CANADA ‘Sigest sc efeen stanttacturers of ighting fiateres ELECTROLIER MFG. CO. Ltd., Montreal 
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piercing safety barriers... 
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keeps pace with expanding air travel 


“Can we depend on the glass?” 


You certainly can when it’s Kopp Glass. 
That’s because Kopp is specifically designed 
and custom-made to provide optimum depend- 
ability and safety under the most severe service 
conditions. 

Kopp “flying” glassware is carefully engi- 
neered to give you the best in beam control, 
color transmission, weather resistance and any 
other desirable characteristic. An excellent 
service record both on airplanes and on airports 
has been the result. 


But Kopp engineers aren’t resting on these 
achievements. They’re pressing forward relent- 
lessly—piercing safety barriers—to improve 
existing products and develop new ones. Call 
today if you have a technica! glass problem. 
Our engineering department will be glad to 
help you. — 


KOPP GLASS, Inc. 


Swissvale, Pennsylvania 


GLASSWARE FOR AIRCRAFT, AIRPORTS AND AIRWAYS 
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Announcing... 
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pan fixtures by 


< STEEL GLASS SAFETY — STEEL GOX COVER PLATE 
PROTECTOR RING — GLASS WOOL HEAT INSULATOR 


PERFECLITE —— ———_—— nn 








— .-" Z b\ WN Pan 
r tr ey gy) sanw avusnun 
‘fr oa — 
/ h CHAIN DROP 
. - || HINGE 
‘ . - 


| 
2- PORCELAIN 
SOCKETS 
—MOUNTING SCREWS 


Perfeclite now offers a new hammer lock de- “ aE SPER. 
sign in incandescent ceiling pan lighting fixtures. Roa sa casi St 
No other ceiling pan fixture on the market today 


has all these engineering features: Perfeclite’s new hammer lock fixture is avail- 


able in the following sizes: 
@ Globe opens on hinge for quick easy clean- Sita 
ing and relamping. Model Diameter Wattage 


° ® - : Ww 
Unique safety locking fitter holds globe +4 - > 4 WY, 


in place without bothersome screws, unsightly HH-13 12 2. 75W 
extensions or trick springs. Globe is secured HH-15 14” 2-100 W 
with lugs by simple twist of the wrist. HH-17 16 3-100 W 


Lip of globe is completely protected against 


breakage by oa steel protector ring. Fixtures are 


Sond for —y Conemite Catalog Underwriters Laboratories, Inc. 
‘ : 56 giving full information on 
Provides ceiling illumination as well as ou quite tee ot Consett b> approved. 


evenly distributed floor lighting. condescent Fixtures and Exit Units. *Patent pending 


Minimum amount of metal, maximum amount 
of glass results in highest light efficiency. Seneiers 
was ad ' THE PERFECLITE COMPANY bz 
Here is a unique ceiling pan fixture design for 1457 East 40th Street e Cleveland 3, Ohie 
either commercial or residential installation. For C Please send me The Perleclite Dota Sheet 56-C. 
further information send for The Perfeclite Data C Please send me the new Perfeclite Catalog 956. viw 
Sheet 56-C today. — ai A: - ad ae LIGHTING SERVICE 


Address 
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READ HOW EASY it is to perform difficult visual tasks 
with the new, totally indirect Sunbeam Lighting 1100 
series. The unusually broad distribution of uniform, glare- 
less, low brightness, high intensity illumination produced 
by this pendant Visionaire establishes new concepts of 
visual comfort. With its soft, eye-easy, luminous effect 
and clean-lined beauty, this all-white unit is perfectly 
designed for schoolrooms, offices, drafting rooms and other 
areas where the seeing task is critical. 

Consider also the long-range savings available with 
this all-metal, low maintenance Visionaire. Parallel metal 
louvers allow circulating air currents to keep louver and 
lamp surfaces dust free. After mounting easy-to-handle 
fixture frame by “‘hook-on”’ method, the shielding cradle 


sUlbhly 


visionsire: 


hinges into place without tools for quick installation. The 
1100 series relamps from the top without removing any 
> : ~ . . 2 ° ° 7 ; 

part of fixture. Units available for use with higher lumen 
lamps, typical of today’s trend. All metal parts are 
Bonderite-treated for lifetime corrosion resistance. Write 
for Bulletin 747 today. 

Sunbeam Lighting Co., 777 E. 14th Pl., Los Angeles 21, Calif. 
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UNUSUAL LOW-CEILING MERCURY VAPOR LIGHT- 
ING in the work area of the Piantedosi Baking 
Co., Everett, Mass., is shown here. Even illu- 
mination of 85 foot-candles is maintained by 
27 Sola-ballasted, color-corrected, 400-watt 
mercury vapor lamps at a 10’ 6” mounting 
height. Holophane #635-AL fixtures were 
selected for brightness, deep shielding design, 
prismatic reflectors, up-lighting and convec- 
tion air currents around the lamps. Electrical 
engineer is the Richard D. Kimball Company, 
Boston; installation by Kenworthy & Taylor, 
Inc., Everett, and distributor is Graybar, Boston. 


I a - 


~~ ~ 


Constant-wattage mercury vapor transformers 
insure system performance and lumen output 
of low-ceiling, bake-shop lighting system 


High lumen output, long lamp life, and relative ease 
of maintenance are being delivered by Piantedosi 
bakery’s unusual, low-ceiling installation of mercury 
vapor lamps. Contributing to this superior performance 
are the Sola Constant Wattage Mercury Vapor Lamp 
Transformers from which this system operates. 


The famous constant-wattage operating principle of 
Sola transformers provides the following advantages: 


@ Low starting-current surge 
© Regulated lamp wattage and light output 


e Open-circuit protection 

e Elimination of need for primary taps 

© No lamp outages due to line voltage dips 
e Extended lamp life 


If you design, specify, or install mercury vapor light- 
ing, indoors or outdoors, it will pay you to investigate 
the superior performance offered by Sola Constant Wat- 
tage Mercury Vapor Lamp Transformers. Your area 
representative, listed below, will be happy to provide 
information on your specific application. 


For indoor applications, request Bulletin 3G-MV-211-A; For outdoor applications, request Bulletin 3G-MV-219 and 3G-MV-244 


SOLA ELECTRIC CO. 
4633 W. 16th Street 
Chicago 50, Illinois 





TRANSCENDING 10 YEARS OF LIGHTING PROGRESS! 


NEW radically improved 


[uminaires 


Exemplify every advancement made for ease and 
speed of application-installation and maintenance! 


There is now a line of luminaires that incorporates more improve- 
ments—and permits more optional variations (in application sizes, 
shielding styles and mounting types) than any other luminaires 
available before! They are the utterly new, Mainliner Luminaires 
—created by Westinghouse! 

These Mainliner Luminaires, for example, are designed precisely 
in 6 different multiples of exactly 12-inch modules. This is the 
modular planning declared ideal, by architects and designers, 
as most conducive to sound esthetic luminaire arrangement !— 
and best able to fulfill virtually any interior lighting requirement. 

Mainiiner shieldings include 13 different diffusers, lenses and 
louvers—each of selected, most-appropriate plastic, glass or steel! 

Mainliner mountings are made by surface application, or in a 
choice of 3 separate, recessed-mounting types! 

Mainiiner housings have a dimensional correctness, exactly 
“mating’’ with any “‘squared’’ ceiling materials—are reinforced 
for much easier handling of so “‘shallow’’ a unit!—and are formed 
so that no light escapes around the door! 

Doors open “either way’’. Flush, almost undiscernible latches 
have a positive, snap-action. All corners are mitered! And ‘‘Wrap- 
Around”’ wire-ways and “‘either-end’’ lead wires simplify in- 
stallation! 

Mainliner Luminaires already are creating new concepts of 
modern, decorative lighting! — new, vigorous ideation for capable, 
leading lighting designers! J-04416 


Get your copy 

of this newest, full- 

color PLANNING GUIDE 

FOR LARGE AREA LIGHTING 

from your nearest Westinghouse 
representative. You'll want to employ 
Mainliner Luminaires now! 


YOu CAN BE SURE...iF s Westinghouse 
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KSH PLASTIC ENGINEERING 


...helps put your product in profitable shape 


WE EXTRUDE PROBLEMS INTO PROFIT-MAKERS 


KSH engineers will work hand-in-hand with your 
designers ... to demonstrate how high quality plastic 


extrusions can add extra sales appeal to your product. 


You will learn that KSH extruded plastics improve the 
function and appearance of products . . . while 


substantially reducing production costs! 
DESIGNERS e ENGINEERS e MANUFACTURERS 


KSH PLASTICS, INC., HIGH RIDGE, MO. 
CHICAGO, ILL. + MILWAUKEE, WIS. + INDIANAPOLIS, IND. 
DAYTON, OHIO + ATLANTA, GA. « GRAND RAPIDS, MICH. 

SALES OFFICES ST. LOUIS, MO. + RED BANK, N. J. « BOSTON, MASS. 
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IN 1 DAY 


... DrOVES SMOOT-HOLMAN Luminaires 
P a 
gO up faster...easier 


In a recent West Coast insta/lation, 30 men installed 600 Smoot-Holman 
Industrial Luminaires in a single day. An amazing accomplishment, 
possible with the unique design features of Smoot-Holman fixtures. 
Faster installation and easier maintenance saves time and money. This 
economy comes from quality Smoot-Holman fixtures to benefit 
architect, contractor and customer. 


For complete information on the rugged D-284 industrial and other 
Smoot-Holman fixtures, call our nearest representative. Learn how you, 
too, can get more for your money from Smoot-Holman. 


SMOOT- HOLMAN INGLEWOOD, CALIFORNIA 


We support the National Lighting Bureau ¢ 
service in the west and southwest for all school, commercial and industrial lighting 
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FOR SLIMLINE LAMPS 


Rating: 660 watts, 600 
and 1000 volts; Lamp 
center: 5°’; narrow or 


wide mounting brackets 
available. 


FOR BI-PIN LAMPS 
Rating: 660 watts, 600 
volts; Lamp center: 5”; 
narrow or wide mounting 
brackets available. 


FOR HIGH OUTPUT 
LAMPS 
Rating: 660 watts, 600 
volts; Lamp center: 5”; 
narrow or widé mounting 

brackets available. 


Revolutionary new design of 
turret” multiple lampholders with plastic bodies 


GIVES IMPROVED PERFORMANCE AT LOWER COST 


v 


This new family of General Electric plastic turret* 
lampholders for rapid start bi-pin, slimline and high- 
output lamps offers many improvements in fixture 


and lampholder design. 


Plastic turret body eliminates corrosion that may 
occur with metal bodies. 


New narrow brackets allow narrow channels to give 
the degree of up-lighting desired for many instal- 


lations. 


New simplified socket mechanism provides easier, 
smoother lamp insertion. 
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New slanted front cuts down the dark area between 
fixtures, and gives maximum light diffusion at the 
lamp ends. 

The leads from the sockets are kept separate through 
the use of individual lead-in holes for each set for 
easier wiring installation. 


All springs are made of stainless steel for maximum 
corrosion resistance. 


These new plastic lampholders are also available with 
wide mounting brackets allowing interchangeability 
with old style lampholders. For complete information 
write: Accessory Equipment Department, General 
Electric Company, Bridgeport 2, Connecticut. 


*Registered Trade-mark of General Electric Company 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





Today's 
architecture 
uses Fresnel 
lenses for 
the same 
reasons they 
were first 
used in 
lighthouses 
125 years ago— 
efficiency and 
light weight 
Century makes 
a wide range 


of Fresnelites 


CENTURY 
LIGHTING, INC 


we 1 T 
RK f N.Y | 
fh 10 BERKELEY 
»ANTA MON A. CALIF 
NE 2h ST 


N MIAMI. FLORIDA 
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A Dim View? 

The opening statement of Mr. T. D. 
Wakefield’s article “The Employee Takes 
a Dim View of Lighting,” page 298 of 
the May I.E. is most correct. It was a 
shock to the 
lighting industry ranked lighting 42nd in 
a list of least until I 
reasoned with the problem a bit. Light 


learn employees outside 


58 benefits — at 
ing, like the air they breathe, is only 
noticeable to those outside the industry 
affects 
It is an entity taken for granted unless, 
like the 
isn’t there. 


when it their senses adversely. 


proverbial well water, it just 


uneducated in light- 


the 


A Management, 
ing, might well deduce from chart 
shown in the article, that spending money 
on good lighting is a waste because it 
won’t make the employees any happier. 
But good lighting certainly, by the most 
radical stretch of the imagination, will 
not make them unhappy. And good light 
ing will pay for itself, not in immediate 
results, for it is a subtle thing, but over 
a long period of time in reduced worker 
fatigue and decreased accident rate. 

Any one can see almost anything in his 
line of vision footcandle 
levels from half a to 1000 
ft-c. But those objects lying within the 


peripheral vision are not readily notice 


direct under 


footcandle 


able under poor lighting. And herein lies 
the hazard of a poorly lighted plant. 
As a hypothetical example I present 
the simple but often very expensive and 
most frequent accident, the stumble and 
fall. A 
lighted aisle, looking where he is going, 
as he should, does not see a protruding 


man walking down a poorly 


dark colored skid against a dark colored 
floor because the “corner of his eye” did 
the Had the aisle 
properly peripheral 


not “catch” hazard. 


been lighted, his 
vision would have taken care of him. 
The extreme importance of peripheral 
vision is well known to traffic engineers. 
And in many states driving license appli- 
eants are given a peripheral vision test. 
The average man in the cited situation 
is completely unaware of such things as 
He knows why he 
give the excuse, “I 
neither he nor man- 


peripheral vision. 
will 
didn’t see it.” But 
agement is aware of why he didn’t see it, 
and they both chalk it up to carelessness 
or clumsiness. Management pays the bill 
without further the matter 
except to issue stricter rules regarding 
the placement of skids. But stricter rules 
Misplaced 


stumbled and 


thought to 


won’t change human nature. 


equipment is only one of many hazards 


that could be cited and which could be 
avoided through poor lighting. 

Poor seeing conditions are an insidious 
thing. They are responsible for worker 
fatigue without giving the victims, the 
employee and management, the slightest 
clue to the real cause of their effect. 

As an example, Joe is a tool and die 
maker. Management knows enough about 
lighting to realize he needs lots of light 
on his bench. Joe has been provided with 
80 ft-c. But the material stock, tool and 
die racks, aisles and general surrounds 
are lighted to 5 ft-c. As Joe goes about 
his work, the irises of his eyes, by their 
natural mechanics, are continually ad 
justing to the change in the level of illu- 
mination. the 
muscles get tired after 4 or 5 hours of 


this, and a complaint of tired eyes causes 


Surprisingly enough, 


management to think Joe needs glasses. 
nad the lighting—he’s got 
plenty!” 
The things good lighting will avoid are 
not readily discernible to the average 
man outside of the lighting 
And therefore, since the effects of poor 
lighting are often attributed elsewhere, 
it can be readily understood why lighting 
ranks so low on the popularity poll. It’s 
the industry’s job to educate management 
in the advantages of good lighting not 
only because it’s our moral responsibility 
but, from a practical standpoint, it’s our 
“bread-and-butter.” —C. K,. CHAMPLIN, 
IUuminating Engineer, The Edwin F. 
Guth Company, St. Louis 3, Missouri. 
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At the meeting of the I.E.8S. Council 
June 12, in New York City, the following 
were elected to membership. Names 
marked * are transfers from Associate 
Member Grade. 


ALAMO CHAPTER 


Member: 
*Turpin, R. G., Sylvania 
Inc., Dallas, Texas. 


Electric Products 


Associate Members: 

Hale, J. W., General Electric Supply Co., San 
Antonio, Texas. 

Hamers, R. S., Sheppard Hamers Electric Co. 
Inc., San Antonio, Texas. 

Jung, 8. A., Perry Shankle Co., San Antonio, 
Texas. 

Savage, T. C., General Electric Supply Co., 
San Antonio, Texas. 

Schwartz, L. M., Lightolier Inc., San Antonio, 
Texas. 

Schwarz, R. F., Straus Frank Co., San An- 
tonio, Texas. 

Thomas, J. P., Westinghouse Electric Corp., 
San Antonio, Texas. 


ARIZONA SECTION 


Member: 
Dragoo, J. F., Tucson 
Tucson, Ariz. 


Electric Supply OCo., 


(Continued on page 483A) 
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Westinghouse OV-60 GE Type R Pemco Mercury Oval Line Material Revere Endoval 
Spherolite Sr. 


Lient in the night makes Anytown, U. S. A. a better place 
to live. 

And proper street lighting plays a vital role in cutting acci- 
dents and crime, providing a pleasant and safe way for those 


who venture out after dark. 





You'll find Corning lenses at work in street lights—and in 
many other special forms of lighting because only engineered 


glass can do the job so well. 


¥ Inquiries concerning 


your particular light- 


ing interests and 


CORNING GLASS WORKS needs ore invited. 


Please address them 


61-7 Crystal Street to: Lighting Sales De- 
CORNING, NEW YORK partment. You will 


hear from us promptly. 


Comng CALS seseacch aA Glass 
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Paragrid tile for illuminated ceiling cuts 
installation costs 50% with Wilson ‘U’ TRAX suspension 


In keeping with their leadership in the illuminated ceiling field, Wilson 
engineers have designed an entirely new illuminated ceiling tile combining 
specific desirable aesthetic qualities with a revolutionary suspension 
technique which cuts installation costs in half. PARAGRID Tile’s amazing 
dispersement of light over the ceiling area now makes possible its use in 
areas with low ceilings in which illuminated ceilings were never before possible. 


For full information regarding Paragrid Tile and our new installing techniques 
with “‘U"’ Trax suspension, write 


]. A. WILSON LIGHTING & DISPLAY INC. 
516 G. Daniel Baldwin Bidg., Erie, Pa., Phone 21-1364. eee | ee an 
IN CANADA 280 Lakeshore Road, Toronto, Ontario. 
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paragrid tile for 
illuminated ceilings 
with ‘U’ trax suspension 


saves 50% 


on installation 


Paragrid Tile retains the 
contemporary ‘‘parallelism"’ 
of previous luminous ceilings 
but offers important 
advances in light diffusion, 
ncreased efficiency, easy 
handling and 50% savings 
on installation 





Bi-Planer construction 6° « 16° modules are 
gives exceptional diffu easy to handle, easy to 
sion plus ever ight clean. Just dip in bath 
drstribut.on Collect no bugs, no dust 


a 


nt 





Trax channel runs in Servicing is simple. Any 

@ direction only. No one tile may be removed 

ross members are re tor maintenance of ight 

quired. installation is ng, air-conditio 
t piumbing, etc 


st—iow cost 


For full information write 


]. A. WILSON LIGHTING 
& DISPLAY INC. 
Stocked and Distributed by Lead- 
ing Distributors in the United 

States and Canada 


| *Ake, Theodore, The Miller 


| Kozlarek, N. A., 
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BLug Nose CHAPTER 
Wember 
Graham, K. L., 45A Spring Garden Rd., Hali 
fax, N.S 
BRITISH COLUMBIA SECTION 
issociate Members 


Leigh, E. D Amalgamated 


Ltd Vancouver, B. C 

Ross ». A., Longley Electric 
ver, B. C 
CAPITAL SECTION 

Aissociate Members 
Molzen, William, General Electric Co., Was 

ington, D. OC. 

CENTRAL ILLINOIS CHAPTER 

Member 


Detmers, G. R.. Associated Engineers, Peor 


Il, 

CENTRAL NeW YORK SECTION 
Member 

Coley, F. A 


218 Harrison St., Syracuse, N. Y 


CENTRAL OKLAHOMA CHAPTER 
issociate Member : 
Mata, Mrs. Janice, Hunzicker Brothers, Okla 
homa City. Okla. 
CHICAGO SECTION 


Members 

Bartels, H. H., Chas. W. Cole & Son, South 
Bend, Ind 

*Gallet, E H 
Chicago, I 


Advance Transformer Co 


Associate Member 
Wolfe, C. E 
Til. 


Curtis Lighting, In 


CLEVELAND SECTION 
Member : 
Kotsch, W. E.., 
Ohio. 


General Electric Co., Cleveland 


Associate Members: 

Matilo, G. E 
Ohio, 

Meltzer, W. N., The Novelty Lighting Corp 
Cleveland, Ohio 


General Electric Co., Cleveland, 


CONNECTICUT SECTION 

Member: 

Meriden 
Conn. 

Associate Members: 

Hill, W. G., 
Conn 

Singer, E. L., Olschan Electric Supply Co 
Bridgeport, Conn 


Voltare Tubes, Inc Norwalk, 


CORNHUSKER CHAPTER 


Associate Member: 


Thomas 
Omaha, Neb 


Industries, Moe 
Light Div., 


EASTERN NeW YORK S&ECTION 
Associate Member 
Ackerman, C. W., The Standard Electri ‘ime 
Co., Latham, N. Y. 
EASTERN PENNSYLVANIA SECTION 


Associate Members: 

Earley, ©. A., Pennsylvania Power & Light 
Co., Scranton, Pa. 

Muncy, L. R., Pennsylvania Power & Light 
Co., Allentown, Pa 

Plonsky, A. W., University of Scranton, Scran 
ton, Pa. 


EDMONTON CHAPTER 


Associate Members: 
Cockbain, J., Canadian General Electric Co 
Ltd., Edmonton, Alta. 
Continued on page 44A 


THE RIGHT SLANT ON LIGHT 


...is achieved by 
Kurt Versen's skillfully 
designed recessed 
fixtures. Slanted 
ceiling problems are 
solved by adjustable 
flanges which conform 
to slopes of 0° to 15°. 
Unique construction 
prevents light leakage 
and annular baffle 
rings effectively 
shield the light source. 
Special models 
available for greater 
ceiling pitch. 


Kurt Versen fixtures 
are competitively 
priced and you can 
depend upon 
prompt delivery. 


Write for catalog 


kurt Versen 


COMPANY 
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contemporary lighting 
Englewood 9, New Jersey 


Y 
A 


43A 





ALL EXTRUDED ALUMINUM 


OBJECTIVE: Well-distributed non-glare illumination for any building facade. 

CONSTRUCTION: Exclusive one-piece construction in any length to 24’...in 
widths of 15” and 18”. Interlocking sections and door 
frames of extruded aluminum... and end plates, 
mounting plates of cast aluminum. Clear-ribbed glass 
doors. Maximum weather-proofing throughout. In 3 fin- 
ishes — natural aluminum, baked enamel, porcelain 
enamel. 

INSTALLATION: Mounting plates (two to every 8 foot length) fasten to build- 
ing. Fixture is easily locked into mounting plate and 
bolted. 


Electrical Contractors: Hirsch Electric Co., Inc., Brooklyn, ! "Registered U.S. Patent Office 


MAGM FLOOD 


38 NORTH SECOND AVENUE * MOUNT VERNON, N.Y. 
MOUNT VERNON 8-1385 


Manufacturers of a complete line of outdoor floodlight 





Manufactured in Canada by the Magni Flood Division of Wakefield Lighting Ltd. 
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Forbes, J. G., Canadian Utilities Ltd., Ed 
monton, Alta 

Lupul, Eugene, North West Industries, Ed- 
monton, Alta 

Molstad, J. G., The Fluorescent Sales & Serv- 
ice Ltd., Edmonton, Alta, 


FLORIDA SECTION 


Member 
Carastro, Sam, Pullara, Bowen & Watson, 
Tampa, Fila. 


FOREIGN NON-SECTION 


Member 

*Alm, L. O., Consulting Engineer, Stockholm, 
Sweden 

Associate Members 

Ouwerkerk, J., Industria N. V., Rotterdam, 
Netherlands 

Prado, Luiz Cintra Do, University of Sao 
Paulo, Prestes, 8. Paulo, Brazil 

Smith, W. E., Edward A. Pearce & Partners, 
London, England 


GEORGIA SECTION 


Member 

*Elrod, J. W Georgia Power Co., Atlanta, 
Ga 

Associate Member 

Roesel, A. J.. H. A. Sack Co., Statesboro, Ga 


GOLDEN GATE SECTION 


Associate Members 

Adams, J. H California Electric Co., Oak- 
land, Calif 

Haskell, Robert, Pacific Gas & Electric Co., 
San Francisco, Calif 

Hymes, J. L., Incandescent Supply Co., San 
Francisco, Calif 

Ivani, E. I Boyd Lighting Fixture Co., San 
Francisco, Calif 

Loher, G. T., Jr., Verd-A-Ray Corp., Oakland, 
Calif 

Newland, S. J., Incandescent Supply Ce., 
Oakland, Calif 

Van Horn, Dale, McGraw Hill Publishing Co., 
San Francisco, Calif 


HAMILTON ONTARIO CHAPTER 


Associate Member 
Jones, E., Mitchell Manufacturing Co. Léd., 
Toronto, Ont 
Heart OF AMERICA SECTION 
Associate Member: 
Stone, E. P., Holophane Co. Inc., Kansas City, 
Kans. 
INDIANA SECTION 
Student Member: 
Armbruster, R G Purdue University Ww 
Lafayette, Ind 
INLAND EMPIRG CHAPTER 
Member: 
Bergeson, J. M., Pacific Power & Light Co., 
Kalispell, Mont 


Iowa SEcTION 


Member 
Prout, ©. U., MeCann-Prout & Associates, 
Clinton, Ia. 


MARITIM® CHAPTER 


Member 
Eldridge, J. B., Jr., Atlantic Sugar Refineries 
Ltd., St. John, N. B 


MARYLAND SECTION 


Associate Members 
Bloom, E. A., Catho-Lite Co. Inc., Baltimore, 


H.. James H. Hale Co., Baltimore, 
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Hyde, R. F., Whitman, Requardt & Associates, 
Baltimore, Md. 
Kempner, H. B., Catho-Lite Co, Inc., Balti- 


more, Md. 
Marczak, W. R., Whitman, Requardt & Asso- 
ciates, Baltimore, Md. 


Ramsey, W. L., Tristate Electrical Supply Co., 


Hagerstown, Md. 
Siegel, E. F., Green Associates, Inc., Balti 
more, Md. 


MICHIGAN SECTION 


Associate Members: 

Ballard, C. W., Eagle Fluorescent Maintenance 
Co., Detroit, Mich. 

Simpson, A. A., The Detroit Edison Co., De 
troit, Mich 

Wainwright, H. O., Detroit Edison Co., Ham- 
tramck, Mich 


MILWAUKEE SECTION 


Associate Members: 

Ducey, T. R., General Electric Supply Co., 
Milwaukee, Wisc. 

Eggleston, J. R., Boswell & Villa, Milwaukee, 
Wise. 

Trover, Jack, University of Wisconsin, Mil 
waukee, Wisc. 


MISSISSIPPI CHAPTER 


Associate Member : 
Beacham, E. P., Jr., Mississippi Power & 
Light Co., Jackson, Miss. 


MONTREAL SECTION 


Associate Members 
Holland, Peter, Rosemount Industries, Mon 


treal, Que 
LaBadie, G., Publications Laurion Ltee, Mon 


treal, Que 
New ENGLAND S&EcTION 


Members 

Byrne, J. L., Weymouth Light & Power, E. 
Weymouth, Mass 

Hawkins, G. E., Francis Associates, Marion, 


Mass 
*Smith, R. E., Sylvania Electric Products 


Salem, Mass 


Associate Members 


Fisherty, E. P., Central Maine Power Co., 


Portland, Maine. 


Patterson, A. C., Central Maine Power Co., | 


Augusta, Maine. 


Student Member: 
Wade, R. C., Champion Lamp Works, Lynn, 
Mass. 


New Mexico CHAPTER 


Associate Members: 


Conwell, K. L., K. L. Conwell Electric Co., 


Albuquerque, N. M. 


I, J., Imperial Electric, Albuquerque, 


General Electric Co., Albu- 


Shaver, G. D., Uhl & Lopez, Albuquerque, 
N. M. 


New ORLEANS SECTION 


Member: 
*Stelly, J. A., Gulf States Utilities Co., Baton 
Rouge, La. 


Associate Members: 
Gibbons, G. A., General Electric Co.. Baton 


Rouge, La. 

Kahoe, A. M., E. J. Hagan & Co., New Or- 
leans, La. 

Leger, W. J., Lighting Fixture & Electric 
Supply Co., New Orleans, La. 


New York SEcTION 


Member: 
Schwarz, M. H., Walter Kidde Constructors, 
New York, N. Y. 
Associate Members : 
Crans, E. H., Central Hudson Gas & Electric 
Corp., Poughkeepsie, N. Y. 
(Continued on page 46A) 
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Minimize your lamp 
replacement and 
maintenance costs 
by installing long- 
lasting and efficient 
Champion Incandes- 
cent and Fluores- 
cent Lamps — fa- 
mous for 57 years 
for keeping lighting 
costs low. 


CHAMPION 





PALMETTO CHAPTER San Dreco SECTION 

issociate Members Associate Member 

Ball, W L.. lemson Agricultural College, Wissinger, D. W ’ Diego Gas & Electric 
Clemson, 8. Co., San Dieg 

Dowtin, J. M., General Electric Co., E. Flat 
rock, ! ( SAN JACINTO SECTION 

Rogers, E. B., Jr., Clemson Agricultural Col 
lege, Clemson, S. © 

Tolbert, .« General Electric Co., Hender Brewer, F. A., Ger 

} Texas. 


issociate Member 


Clemson Agricultural College, 
} SOUTHEAST FLORIDA CHAPTER 


PANHANDLE CHAPTER issociate Members 
Associate Member Easter, Martha R., Florida Power & Light Co., 
Miami, Fla 
Guinn, E. O., Fi ia Power & 
Miami 


PHILADELPHIA SECTION vey The Spun 


Bailey, M. B Jr. Nunn Electric Supply 
Corp Amarillo, Texas. 


r 


Pratt Institute, Brooklyn, N 
Pratt Institute, Brooklyr Lite Corp 
Pratt Institute Brooklyr Members 
Burns, R. C., C. Warren Bogan & Associates, SOUTHERN CALIFORNIA SECTION 
= Philadelphia, Pa 
ra Texas SECTION *Fite, J. T., Jr., Litecontrol Corp., Philadel- 
phia, Pa. Curwen, E. C., Sylvania Electric Products 
Grifith, W. 8., Griffith Electric Supply Co., Inc., Los Angeles, Calif 
Trenton, N. J. 


Member 


ete Mamas Associate Members 
‘ ie ——— a Gescetate saaipere Bond, i ie Southern California Edison Co 
. : . Kerschner, Edward, Jr., The Electrical Dis Whittier, Calif 
as, Texas tributors Co., Philadelphia, Pa. Campbell, E. W., Southern California Edison 
Om Caprral oriox : Co., Ventura, Calif 
QUEBEC CHAPTER Fuehring, P. H., Southern California Edison 
ise ate Member (ssociate Member Co., Redondo Beach, Calif 
Furby, T. O., Southern California Edison Co 
Whittier, Calif 
Johnston, H. L., Southern California Edison 
Rocky MounTain SEcTIoN Co., Monrovia, Calif. 
Magill, W. J., Southern California Edison Co 
Long Beach, Calif 
Bullock, J. A., Swanson Rink & Associates, Meyers, C. E., Southern California Edison 
Denver, Colo Co., Santa Monica, Calif 
Little, D. A., Sylvania Electric Products Inc., Paul. M. V.. Southern California Edison Co 
Student Member Denver, Colo. pal pton ‘ alif 
Yason. J. H.. Oregon t ege ‘ Winchester, N. C., Independent Testing Lab ' 
Ore ratories, Boulder, Colo ontinued on page 48A 


Woodring, ‘ D f in¢ I ne, fuls Gosselin, J. A., Sylvania Electric Products 
Okla Inc., Montreal, Que 


ise ute Member Associate Members 


Anderson, J. W 
land, Ore 
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on the LIGHTING ENGINEERS 
way from 


Excellent opportunities for four 
designers of refracting glassware 
used in signals and illuminating 
equipment. 


Heavy experience required for two 
positions. Experience desirable but 
not required for others. Openings 
are in Ohio and New York. 


a great Address resume to Mr. Frank P. 
new Hudson, College and Technical 


TROFFER 
line! 


Employment. 


CORNING GLASS WORKS 
METALCRAFT PRODUCTS CO., INC. | Corning, N. Y. 


Mascher & Lippincott Sts., Phila. 33, Pa 
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EMPLOYMENT OPPORTUNITIES 








EXPANSION MINDED GREATER 
BOSTON FIRM SEEKS CREATIVE 
DESIGNERS AND ENGINEERS 
An outstanding, progressive company in busi 
ness continuously for more than 75 years, en 
gaged in rapidly growing lighting field requires 
the following 
STREET LIGHTING ENGINEERS—Imagi 
native, creative graduate engineers to des 
luminaires and accessories Mathematics 
quired to design optical systems and rels 
mechanical structures Utility experience 
layout and operation of series and multiple 
street lighting fixtures desirable 
CREATIVE DESIGNERS For applications 
in Commercial Fixture Lighting Field—To offer 
fresh approach to its product design. Design 
experience n indoor or commercial lighting 
field would be very desirable but not essential 
Salaries negotiable with unlimited growth op 
portunity All applicants for the above posi 
w receive an immediate confidential 
reply from the company directly. Please submit 
resume to Box 311, Publications Office, Illum 
nating Engineering Society, 1860 Broadway, 
New York 23, N.Y 


talent 


LIGHTING SALES REPRESENTATIVE 
Large nationally-known manufacturer of com 
mercial incandescent, fluorescent lighting fix 
tures and louvred ceilings. Knowledge lighting 
applicatior experienced with architects and 
engineers. Territory Maryland, D.C., Delaware 
and Pennsylvania. Commission basis. Address 
3ox 312, Publications Office, Illuminating En- 
gineering Society, 1860 Broadway, New York 
. - © 


SALES REPRESENTATIV ES 
WANTED 


Aggressive sales representatives wanted with 
good following among architects, engineers and 
electrical contractors to represent nationally 
distributed, quality line of commercial and ir 
dustrial lighting fixtures. Kindly forward cor 
plete resume and experience to Box 314, Pub 
ications Office, Illuminating Engir r S 


ty, 1860 Broadway, New York 23, N.Y 


REPRESENTATIVE WANTED 


Specific territory open. Sales representative 
or sales organization wanted to contact archi 
tects, engineers, contractors and electrical dis 
tributors to sell nationally known commercial 
industrial and institutional lighting line, meet 
ing today’s competition and tomorrow's future 
design. We are Holophane licensees and mem 
bers of the RLM Standards Institute. Due to 
our new accelerated sales program, many new 
territories are open (protected). We have just 
completed our 1957 catalogue which is ready 
for national mailing. Kindly contact Box 277 
Publications Office, Illuminating Engineering 
Society, 1860 Broadway, New York 23 ‘ 


SALES MANAGER 
opportunity for 
levelop the 


A unique and rewarding 
alibre sales executive to 

potential of our present nation-wide sales 

» through his forceful sales leadershiy 


ganizatic 
\ fluorescent 


V manufacture a complete line of 
and inca lescent lighting equipment spe 
ified by leadirg architects and engineers and 
listributed nationally through electrical dis 
tributors. Experience in the selection and train 

calibre sales personnel is impera 
will entail extensive travel 
Naturally 


Please subn 


g of high 
tive Responsibility 
a national scale 
pondence confidential 
ime to Box 313, Publications Office 
nating Engineering Society 1860 Broadwa 
New York 23, N.Y 


SALES REPRESENTATIVE WANTED 


For New York State (exclusive of metropolitan 
New York City). Territory also available New 
Jersey, Delaware and Maryland. Territory 
changes being made by leading manufacturere 
of lighting for the Church, School, Hospital 
Commercial, ete. Territories now productive 
and line is specified extensively. Address Box 
310, Publications Office, Illuminating Engineer 
ing Society, 1860 Broadway, New York 23 
w ¥ 





Special Features of Standard Model 


Extreme Sensitivity Range 
Direct Reading in ft-L 
Locking Microammeter 
Focusing 5’ to oc 

Small Angle 


Other Models Available 
For Greater Sensitivity 





SPECTRA BRIGHTNESS 


Write jor descriptive literature, complete specifi- 
cations and information applying to your par- 


ticular field to: 


PHOTO RESEARCH CORP 


837 N. CAHUENGA BLVD. 
HOLLYWOOD 38, CALIF. 


SPOT METER 


Spectra Meter Now Used by: 


Lighting Engineers 
Aircraft Industry 
Electric Utilities 
Architectural Firms 
Motion Pictures & TV 
Street & Highway 

Departments 
Model Work 


Human Engineering 





DIRECT READING! All 
operators will obtain the 
same reading of the bright- 
ness of a given area. 

















45R-6 EDGELIT RECESSED 
EILING UNIT 


LING BOWL 


cast aluminum quality 


Permanent satin finish. . . maintenance-free 
durability 


of the inherent advantages of mcPhilben cast 


operation these are some 
aluminum lighting units. McPhilben quality 
construction and built-in extras can 


help solve many of your lighting problems. 


Write today for specification data on 


mcPhilben’s cast aluminum quality line. 


McPhilben Lighting Co. 
1329 Willoughby Avenue 
Brooklyn 37, New York 


SEE OUR CATALS N SWEET 
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Pickarts, D. D., Southern California Edison 
Co., Vernon, Calif 


ORDER y Ol IR 1] 5 Reed, W. D., Southern California Edison Co., 
Inglewood, Calif 


Rodewald, A. C., Southern California Edison 
Co., Alhambra, Calif 


Waldren, W. L., Southern California Edison 
Co., San Fernando, Calif. 
° ° ° Wedge, D. B., Los Angeles Department of 


Water & Power, Los Angeles, Calif. 
Weist, G. W., Southern California Edison Co., 


PAPER PREPRINTS | MELE Sin canats Benen te. 


Oxnard, Calif. 


NO W | SUWANNEE RIVER CHAPTER 
° Members 


*Black, L. L., Graybar Electric Co. Inc., 
Savannah, Ga 


Publications Office Now Taking Orders for Sets Buckhaults, W. W., 905 Abercorn St., Savan- 


nah, Ga 


of Preprints for Mailing at Time of Conference 2 Se, Cat Mee Heey 


, Savannah, Ga 
Associate Members 

Preprints of the technical papers being presented at Atkins, A. C., Jr., Graybar Electric Co., Jack- 
the 1957 I.E.S. National Technical Conference at Atlanta, on a he Sacenneh Badtele & Pows 
Ga., September 9 through 13, will be available as usual. Gann tn Gen Blestrie Co. Savas- 

nah, Ga 

These papers present all that is new in the theory and oS Gs pheniecwatetees 
techniques of lighting and are an invaluable source for Ernst, ©. T., Electric Machinery Co., Savan- 
reference and information whether you attend the Con- Ph nM - a Cents Dees Cs, Wile 
ference or not. For delegates to the Conference, the pre- Ga 
prints are a “must,” but if you can’t attend, the preprints Schultz, T. A., 
will give you a detailed, panoramic view of every new ie H. 1, Graybar Blectrie Co. Ine, 


development in your lighting field. Savannah, Ga 
Steiner, W. R., Fluorescent Maintenance Serv- 


Due to the tremendous task of editing, revising and ice, 


Schultz Electric Co., Savannah, 


Savannah, Ga 


. . Turner, H. F., Jr., Turner Electric Co., Sa 
printing during the summer months the many pages of camels, Ge 
vital lighting information contained in the preprints, they Wood, 0. R., 2734 Columbine St 


E., Jack- 


sonville, Fila 


eannot be made available before the Conference opens 
on September 9. Tar Heew SECTION 


. | Associate Members 
No Advance Orders for Delivery at Conference Doughton, Elizabeth 8. Duke Power Co., 
7 -F P Ban : . i - . Charlotte, N. C. 
A sufficient quantity of preprint sets will be shipped scien & A. Seelam Bhatis Gate Ou 
to Atlanta for sale at the Registration Desk as soon as Winston Salem, N. © 
it is open for business, and may be purchased for $2 per ee He Sy RD SES, SN 
set at that time to use at the Conference sessions. Medealf, R. C., Duke Power Co., Hickory, 
’ N. © 
The order form below is for those members who wish Neely, A. M., Duke Power Co., Winston Salem, 
to have Preprints mailed to their addresses for their B.C 
technical information files and future reference. Teneure GecTt08 
Advance orders for delivery at the Conference cannot pa 
Associate Members 


be accepted. Birkhoff, A. J., J. A, Wilson Lighting & Dis- 
play Ltd., Toronto, Ont. 
Black, William, 719 Balliol, Toronto, Ont. 
j ; MacIntyre, D., The Corporation of the City 
Publications Oflico of London, London, Ont. 


ILLUMINATING ENGINEERING SOCIETY 
1860 Broadway, New York 23, N. Y. Twin CrTy 


~ - a . A ciate Members 
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In order to provide 100 foot-candles of light at the working surface in this installation 


eeeeeee eee at 


only 24 


certified CBM Sola ballasted fixtures are required. Each fixture utilizes three F96T12 instant-start 
lamps. If non-certified ballasts were used, it would require three additional fixtures (containing a 
total of 9 lamps) to achieve the same level of illumination. More, lamp life will be increased 
17.5% by using these certified CBM Sola ballasts 


How you can make 24 fixtures do the 
work of 27... and extend lamp life 17.5% 


To do its job efficiently and economically, a fluo- 
rescent lighting ballast must meet certain requirements 
for lamp life, light output, cool operation, reliable strik- 
ing, and long ballast life. Minimum accepted standards 
for all of these factors have been set up by lamp 
manufacturers and Certified Ballast Manufacturers. 
Ballasts that meet or exceed these standards are called 
certified CBM ballasts, and carry a diamond shaped 
CBM emblem 


All Sola ballasts for general lighting applications 
are made to CBM specifications in every case where they 
exist, and are so certified. In addition, every Sola ballast 
carries the UL ( Underwriters’ Laboratories) emblem. 

Many maufacturers are now making ballasts which 
carry only the UL emblem. These ballasts are not de- 


BALLASTS 


CONSTANT VOLTAGE TRANSFORMERS © LIGHTING ote pe 
Sen Franc 


SOLA ELECTRIC CO., 4633 West 16th . 
Mo.; Los Angeles, Colif.; New York, N. Y.; Philadelphia, 


Pa.; 
Electric (Canada) Ltd., Toronto 1 


signed to meet CBM specifications for minimum stand- 
ards of performance. Underwriters’ Laboratories per- 
forms a valuable, but highly specialized function in 
testing ballasts. The UL emblem indicates only that 


safety requirements are met UL does not test for 
operating characteristics that assure efficient, economical 
lamp performance and long lamp life. 

Tests of these non-certified ballasts show that they 
reduce lamp life up to 28%; light output up to 13%, 
compared with certified CBM Sola ballasts used in the 
same installations. We invite you to send for an engineer- 
ing report which shows what this means in operating 
costs. This report proves that although non-certified 
ballasts may sell for a few cents less, the operating costs 
of lighting systems incorporating them is many dollars 
more in terms of reduced lumen output and lamp life. 


Write today for your copy of this report on the real cost of non-certified 
fluorescent lighting ballasts. 


SOLA ELECTRIC CO., 4633 W. 16th St., Chicago 50, Ill. 
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~ HERE'S HOW TO AVOID 
LIGHTING TROUBLE! 














Poor ballasts can cost up to 30% loss in light output... 
shorter lamp life and shorter ballast life ...so 


Insist on CERTIFIED CBM Ballasts in Fixtures 


You get optimum light output, rated lamp life and assured ballast 
life when fixtures use CERTIFIED CBM BALLASTS. That's the 
report of a// the fluorescent lamp makers. You get High Power 


Factor and quiet operation, too. 


For Certified Ballasts are made to exacting specifications “tailored 
to the tube” and checked by Electrical Testing Laboratories. And 
they're a// U.L. approved. Assure top performance . . . insist on 
Certified Ballasts in fixtures. 





Write for a copy of the new booklet that gives you the low down 
Participation about approvals on ballasts. 
in CBM is open 
te any manvfacturer " a 


p 7 prs nO “ 
whe wishes te qualify. Seven leading manufacturers now make up 


OFATIFIED BALLAST MANUFACTURERS 


2116 KEITH BUILDING CLEVELAND 15, OHIO 
CBM 2-E 
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working with the architect and engineer on today’s important lighting projects 


both lighting and air a from one fixture! 


These new double-duty fixtures bring a new freedom to creative architecture 
Gone is that discord of fixtures and air outlets! Instead clean-lined, un- 
INDIANA STATE TEACHERS ASSN. CBNTER— cluttered ceiling beauty. Air outlets are engineered right into the lighting 
sis Hing retains se-yoe on - system! Result: greater economy, comfort and ceiling beauty. No double 
installation problems . . . improved draft-free air diffusion . . . modern, 
McGUIRE & SHOOK AND ASSOCIATES well-diffused, high efficiency Benjamin troffer lighting. Free illustrated 
J. M. ROTZ ENGINEERING CO brochure brings you the whole fascinating story of this new 2-in-1 fixture. 
1 Cont r: LESLIE COLVIN Write: Benjamin Electric Mfg. Co., Dept. I, Des Plaines, Ill. 
HATFIELD ELECTRIC CO., INC 
" FREYN BROTHERS, INC 
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... always the source of good lighting 





